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(54) POLYPROPYLENE COMPOSITION AND MOLDED FORM THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polypropylene 
composition with excellent moldability and capable of 
giving molded forms including highly transparent films by 
specifying the frequency dependency of its viscoelastic 
loss tangent. 

SOLUTION: This polypropylene composition is such one 
as to be >3.5 in the D-value calculated using the formula 



based on loss tangents tannO.05 and tano10 measured at 
frequencies of 0.05 rad/s and 10 rad/s at 230° C under j>« 
a constant strain using a melt viscoelastometer, 
respectively, and the above- mentioned frequencies. 
This composition comprises 0.1-50 wt.% of ultra-high 
molecular weight syndiotactic polypropylene with an 
intrinsic viscosity [d](135° C, in decahydronaphthalene) 
of 4.0-20 dL/g, propylene chain pentad syndiotacticity 
(rrrr fraction) determined by 13C-NMR spectroscopy of 
>0.5 and weight-average molecular weight(MW) of 
550,000-3,000,000 and 50-99.5 wt.% of a syndiotactic 
polypropylene 0.17-3.7 dL/g in [o], >0.5 in rrrr fraction 
and 10,000-500,000 in MW. 
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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The polypropylene constituent characterized by loss tangent tandelta0.05 measured by 
the frequency of 0.05 rads / sec, and 10 rad/sec by the melting viscoelasticity measuring device 
under the temperature of 230 degrees C and fixed distortion and tandeltalO, and the D value 
calculated by the following formula (I) from this loss tangent test frequency being 3.5 or more. 
[Equation 1] 



log (tan^t.os) —log ( t a a a io) 

[Claim 2] The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene is 4.0 - 
20 dl/g. The pentad syndiotactcity (rrrr molar fraction) of the propylene chain searched for by 
measurement of a 13C-NMR spectrum is 0.5 or more. 0.1 - 50 % of the weight of ultrahigh- 
molecular-weight syndiotactic polypropylene whose weight average molecular weight (Mw) is 
550,000-3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene 
is 0.17 - 3.7 dl/g. The pentad syndiotactcity (rrrr molar fraction) of the propylene chain searched 
for by measurement of a 13C-NMR spectrum is 0.5 or more. The polypropylene constituent 
according to claim 1 characterized by coming to contain 50 - 99.9 % of the weight of syndiotactic 
polypropylene whose weight average molecular weight (Mw) is 10,000-500,000. 
[Claim 3] The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene is 4.0 - 
20 dl/g. The pentad syndiotactcity (rrrr molar fraction) of the propylene chain searched for by 
measurement of a 13C-NMR spectrum is 0.5 or more. 0.1 - 50 % of the weight of ultrahigh- 
molecular-weight syndiotactic polypropylene whose weight average molecular weight (Mw) is 
550,000-3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene 
is 0.15 - 3.2 dl/g. The pentad AISO tacticity (mmmm molar fraction) of the propylene chain 
searched for by measurement of 13 C~NMR spectrum is 0.8 or more. The polypropylene 
constituent according to claim 1 characterized by coming to contain with 50 - 99.9 % of the 
weight of isotactic polypropylene whose weight average molecular weight (Mw) is 10,000- 
550,000. 

[Claim 4] The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene is 3.5 - 
20 dl/g. The pentad AISO tacticity (mmmm molar fraction) of the propylene chain searched for 
by measurement of 13 C-NMR spectrum is 0.8 or more. 0.1 - 50 % of the weight of ultrahigh- 
molecular-weight isotactic polypropylene whose weight average molecular weight (Mw) is 
650,000-3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene 
is 0.17 - 3.7 dl/g. The pentad syndiotactcity (rrrr molar fraction) of the propylene chain searched 
for by measurement of a 13C-NMR spectrum is 0.5 or more. The polypropylene constituent 
according to claim 1 characterized by coming to contain with 50 - 99.9 % of the weight of 
syndiotactic polypropylene whose weight average molecular weight (Mw) is 10,000-500,000. 
[Claim 5] Said ultrahigh-molecular-weight syndiotactic polypropylene is a propylene and 40 or 



CLAIMS 



log (0. 0 5) - log (10) 



D = 



(I) 



[JP.2000-2 1 2348.A] 2/2 



iording 



less % of the weight of other alpha. - Polypropylene constituent according to claim 2 or 3 
characterized by being a copolymer with an olefin. 

[Claim 6] Said ultrahigh-molecular-weight isotactic polypropylene is a propylene and 40 or less % 
of the weight of other alpha! - Polypropylene constituent according to claim 4 characterized by 
being a copolymer with an olefin. 

[Claim 7] Said syndiotactic polypropylene is a propylene and 40 or less % of the weight of other 
alpha. - Polypropylene constituent according to claim 2 or 4 characterized by being a copolymer 
with an olefin. 

[Claim 8] Said isotactic polypropylene is a propylene and 40 or less % of the weight of other 
alpha. - Polypropylene constituent according to claim 3 characterized by being a copolymer with 
an olefin. 

[Claim 9] The polypropylene constituent according to claim 1 to 8 characterized by containing 
one or more sorts of elastomers. 

[Claim 10] Said elastomer is ethylene andalpha. - Polypropylene constituent according to claim 9 
characterized by being olefin random-copolymer (A), aromatic hydrocarbon system block- 
copolymer (B by which hydrogenation may be carried out) ethylene, an alpha olefin block- 
copolymer (C) ethylene diene copolymer (D), and at least one sort of copolymers chosen from an 
ethylene trien copolymer (E). 

[Claim 11] The Plastic solid characterized by consisting of a polypropylene constituent according 
to claim 1 to 10. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the polypropylene constituent which can 
fabricate the Plastic solid excellent in transparency especially a film thru/or a sheet, and its 
Plastic solid while it is excellent in a moldability especially a calender moldability, extrusion- 
molding nature, and blow molding nature in more detail about a polypropylene constituent and its 
Plastic solid. 
[0002] 

[Background of the Invention] Since polypropylene can offer the Plastic solid excellent also in 
thermal resistance and chemical resistance while it is lightweight and excellent in fabricating- 
operation nature, it is widely used for the application of a packing material, household-electric- 
appliances device components, autoparts, building materials, etc. The film fabricated from 
isotactic polypropylene especially is cheap, and is widely used for various kinds of wrapping from 
excelling in transparency, rigidity, moisture resistance, and thermal resistance. When it was going 
to acquire sufficient transparency which does not spoil the appearance of contents as wrapping 
since transparency and flexibility fall while its thickness of a film increases among this isotactic 
polypropylene film, although especially a propylene ethylene random-copolymer film is excellent 
in transparency for example, about 60 micrometers of the thickness of a film were a limitation. 
Therefore, manufacture of the polypropylene film of the thick material which was excellent with 
transparency and flexibility was difficult. 

[0003] On the other hand, it was discovered in recent years by using the catalyst which consists 
of a transition metal catalyst which has an unsymmetrical ligand, and aluminoxane by J.A.Ewen 
and others that high polypropylene of tacticity with which pentad syndiotactcity exceeds 0.7 is 
obtained (J. Am.Chem.Soc., 1988 and 110, 6255-6256). Since this syndiotactic polypropylene is 
further excellent in transparency and flexibility and excellent also in surface gloss compared with 
conventional isotactic polypropylene, the application as transparence and an elasticity film is 
expected. The conventional shaping approach, for example, T-die extrusion method, and 
conventional water-cooled inflation-molding method (JP,3-81 130,A) of an isotactic 
polypropylene film can be applied, and this syndiotactic polypropylene can also apply the very 
difficult calender fabricating method in isotactic polypropylene. 

[0004] Compared with the film with which the film obtained by carrying out the fabricating 
operation of this syndiotactic polypropylene for example, by T-die extrusion method is obtained 
from isotactic polypropylene, since the properties, such as transparency and flexibility, are good, 
that application is expected. 

[0005] However, compared with isotactic polypropylene, syndiotactic polypropylene had the slow 
crystallization rate, and moreover, since degree of crystallinity was low, in T-die extrusion 
method, a film tended to coil around the cooling roller and it was inferior to film workability in it 
compared with isotactic polypropylene. Moreover, the film obtained by carrying out calender 
shaping was still inadequate in respect of flexibility, although comparatively good transparency 
was acquired. 

[0006] The polypropylene regin constituent which can fabricate the polypropylene film thru/or 
sheet which solved the above problems, was excellent in the moldability, and was excellent in 
transparency and flexibility is indicated by JP,8~109292,A. The syndiotactic pentad fraction by 



[JP,2000-212348,A] 2/14 ^— v 



which the polypropylene regin constituent currently indicated by this official report is measured 
by 13 C-NMR consists of 0.5 or more syndiotactic polypropylene 95 - the 30 weight sections, 
and the ethylene octene copolymer 5-70 weight sections. 

[0007] However, it was not able to be said that a package application of the film fabricated from 
the polypropylene regin constituent currently indicated by this JP,8-109292,A as which an 
advanced moldability is required especially was not necessarily enough as a moldability. 
[0008] Therefore, compared with the conventional polypropylene constituent, an appearance of 
the polypropylene constituent excellent in the moldability which can manufacture the Plastic 
solid of the film which was excellent with transparency, and its Plastic solid is desired. 
[0009] In addition, it excels in mechanical properties, such as rigidity, thermal resistance, a sex 
with a blemish-proof, and shock resistance, and to JP,8-3223,A, a fluidity is good and 
polypropylene with a good moldability is indicated, (a) weight average molecular weight which 
measured this polypropylene with gel permeation chromatography (GPC) is 1,200,000-2 million, 
(b) molecular weight distributions (Mw/Mn) are 30-70, and molecular weight contains [ (c) 
molecular weight ] less than 100,000 low-molecular-weight-polypropylene component 20 to 50% 
of the weight, including the 5 million or more amount polypropylene components of 
macromolecules seven to 15% of the weight. This polypropylene can be obtained by preparing the 
amount polypropylene component of macromolecules first, and subsequently preparing a low- 
molecular-weight-polypropylene component under existence of for example, a titanium system 
catalyst. 

[0010] Moreover, the propylene polymer constituent with a good fluidity which can provide JP,9- 
31299,A with the Plastic solid excellent in mechanical properties, such as rigidity, surface 
hardness, and shock resistance, is indicated. This propylene polymer constituent consists of an 
ethylene-propylene block-copolymer component whose ethylene content is 0.3 - 10 % of the 
weight, and an amount propylene polymer component of macromolecules whose isotactic pentad 
molar fraction is 0.90 or more, in a total presentation, the rate of a with a molecular weight of 5. 
million or more polymer is [ the rate of a with 1 - 10 % of the weight and a molecular weight of 
10000 or less polymer ] 10 or less % of the weight, and its melt flow rates are 0.3-50g / 10 
minutes. 
[0011] 

[Objects of the Invention] This invention tends to solve the problem accompanying the above 
conventional techniques, and aims at offering the polypropylene constituent excellent in the 
moldability which can manufacture the Plastic solid of the film excellent in transparency etc., and 
its Plastic solid compared with the conventional polypropylene constituent. 
[0012] 

[Summary of the Invention] The polypropylene constituent concerning this invention is 
characterized by loss tangent tandeltaO.05 measured by the frequency of 0.05 rads / sec, and 10 
rad/sec by the melting viscoelasticity measuring device under the temperature of 230 degrees C 
and fixed distortion and tandeltalO, and the D value calculated by the following formula (I) from 
this loss tangent test frequency being 3.5 or more. 
[0013] 
[Equation 2] 

log (0. OS) - log (10) 



log ( t a n o os) — log (tantfio) 



(I) 



[0014] Specifically, as for the polypropylene constituent concerning this invention whose above- 
mentioned D value is 3.5 or more, the following constituents are mentioned. 

(1) The limiting viscosity [eta] measured in 135 degree-C decahydronaphthalene is 4.0 - 20 dl/g, 
and it is measurement of 13 C-NMR spectrum. The pentad syndiotactcity (rrrr molar fraction) of 
the propylene chain searched for is 0.5 or more. 0.1 - 50 % of the weight of ultrahigh-molecular- 
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weight syndiotactic polypropylene whose weight average molecular weight (Mw) is 550,000- . 
3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene is 0.17 - 
3.7 dl/g. The pentad syndiotactcity (rrrr molar fraction) of the propylene chain searched for by 
measurement of a 13C-NMR spectrum is 0.5 or more. The polypropylene constituent which 
comes to contain 50 - 99.9 % of the weight of syndiotactic polypropylene whose weight average 
molecular weight (Mw) is 10,000-500,000. 

(2) The limiting viscosity [eta] measured in 135 degree-C decahydronaphthalene is 4.0 - 20 dl/g, 
and it is measurement of 13 C-NMR spectrum. The pentad syndiotactcity (rrrr molar fraction) of 
the propylene chain searched for is 0.5 or more. 0.1 - 50 % of the weight of ultrahigh-molecular- 
weight syndiotactic polypropylene whose weight average molecular weight (Mw) is 550,000- 
3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene is 0.15 - 
3.2 dl/g. The pentad AISO tacticity (mmmm molar fraction) of the propylene chain searched for 
by measurement of 13 C-NMR spectrum is 0.8 or more. 50 - 99.9 % of the weight of isotactic 
polypropylene whose weight average molecular weight (Mw) is 10,000-550,000, the polypropylene 
constituent which it comes to contain. 

(3) The limiting viscosity [eta] measured in 135 degree-C decahydronaphthalene is 3.5 - 20 dl/g, 
and it is measurement of 13 C-NMR spectrum. The pentad AISO tacticity (mmmm molar 
fraction) of the propylene chain searched for is 0.8 or more. 0.1 - 50 % of the weight of ultrahigh- 
molecular-weight isotactic polypropylene whose weight average molecular weight (Mw) is 
650,000-3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene 
is 0.17 - 3.7 dl/g. The pentad syndiotactcity (rrrr molar fraction) of the propylene chain searched 
for by measurement of a 13C-NMR spectrum is 0.5 or more. 50 - 99.9 % of the weight of 
syndiotactic polypropylene whose weight average molecular weight (Mw) is 10,000-500,000, the 
polypropylene constituent which it comes to contain. 

[0015] Ultrahigh-molecular-weight syndiotactic polypropylene, ultrahigh-molecular-weight 
isotactic polypropylene, the aforementioned amount syndiotactic polypropylene of giant 
molecules, and the aforementioned amount isotactic polypropylene of giant molecules may be 
gay polypropylene, and are a propylene and 40 or less % of the weight of other alpha. - You may 
be a copolymer with an olefin. 

[0016] The polypropylene constituent concerning this invention may contain one or more sorts 
of elastomers. As such an elastomer, they are ethylene andalpha. - An olefin random copolymer 
(A), the aromatic hydrocarbon system block copolymer (B) by which hydrogenation may be 
carried out, ethylene andalpha - An olefin block-copolymer (C) ethylene diene copolymer (D) and 
at least one sort of copolymers chosen from an ethylene trien copolymer (E) are desirable. 
[0017] The Plastic solid concerning this invention consists of a polypropylene constituent 
concerning above this inventions. 
[0018] 

[Detailed Description of the Invention] Hereafter, the polypropylene constituent concerning this 
invention and its Plastic solid are explained concretely. 

[0019] The D value asked for the polypropylene constituent concerning polypropylene 
constituent this invention by the following formula (I) from loss tangent tandelta0.05 measured by 
the frequency of 0.05 rads / sec, and 10 rad/sec by the melting viscoelasticity measuring device 
under the temperature of 230 degrees C and fixed distortion and tandeltalO, and this loss 
tangent test frequency is five or more still more preferably four or more preferably 3.5 or more. 
[0020] 
[Equation 3] 

log (0. 05) — log (10) 

D= ; — (J) 

log (tan^o.os) — log ( t a n * to) 



[0021] The above-mentioned loss tangent (tandelta) value is specifically calculated as follows. 
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Press forming of the polypropylene constituent is carried out at 230 degrees C, and it is 
fabricated on a disc-like sheet with a thickness [ of 2mm ], and a radius of 12.5mm. this — a 
sheet — using — melting — viscoelasticity — a measuring device (RDS-II by REOMETO Rix 
Corp.) — 230 — degree C — fixed — distortion — the bottom — a frequency — 0.05 — 
rad/sec — it can set — a loss modulus — G — ' (MPa) — and — G — " (MPa) — a frequency 
— ten — rad/sec — it can set — a loss modulus — G — ' — G — " — measuring — these — 
a loss modulus — from — each — a frequency — it can set — loss — a tangent 
(tandelta=G"/G') — a value — asking . 

[0022] It sets to a polypropylene constituent and it is thought that there are many contents of 
the amount component of macromolecules, so that the frequency dependent value D of the 
viscoelasticity loss tangent under the above fixed distortion is large. 

[0023] Specifically, as for the polypropylene constituent concerning this invention whose above- 
mentioned D value is 3.5 or more, the following constituents are mentioned. 

(1) The limiting viscosity [eta] measured in 135 degree-C decahydronaphthalene is 4.0 - 20 dl/g, 
and it is measurement of 13 C-NMR spectrum. The pentad syndiotactcity (rrrr molar fraction) of 
the propylene chain searched for is 0.5 or more. 0.1 - 50 % of the weight of ultrahigh-molecular- 
weight syndiotactic polypropylene whose weight average molecular weight (Mw) is 550,000- 
3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene is 0.17 - 
3.7 dl/g. The pentad syndiotactcity (rrrr molar fraction) of the propylene chain searched for by 
measurement of a 13C-NMR spectrum is 0.5 or more. The polypropylene constituent which 
comes to contain 50 - 99.9 % of the weight of syndiotactic polypropylene whose weight average 
molecular weight (Mw) is 10,000-500,000. 

(2) The limiting viscosity [eta] measured in 135 degree-C decahydronaphthalene is 4.0 - 20 dl/g, 
and it is measurement of 13 C-NMR spectrum. The pentad syndiotactcity (rrrr molar fraction) of 
the propylene chain searched for is 0.5 or more. 0.1 - 50 % of the weight of ultrahigh-molecular- 
weight syndiotactic polypropylene whose weight average molecular weight (Mw) is 550,000- 
3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene is 0.15 - 
3.2 dl/g. The pentad AISO tacticity (mmmm molar fraction) of the propylene chain searched for 
by measurement of 13 C-NMR spectrum is 0.8 or more. 50 - 99.9 % of the weight of isotactic 
polypropylene whose weight average molecular weight (Mw) is 10,000-550,000, the polypropylene 
constituent which it comes to contain. 

(3) The limiting viscosity [eta] measured in 135 degree-C decahydronaphthalene is 3.5 - 20 dl/g, 
and it is measurement of 13 C-NMR spectrum. The pentad AISO tacticity (mmmm molar 
fraction) of the propylene chain searched for is 0.8 or more. 0.1 - 50 % of the weight of ultrahigh- 
molecular-weight isotactic polypropylene whose weight average molecular weight (Mw) is 
650,000-3,000,000, The limiting viscosity [eta] measured in 135-degree-C decahydronaphthalene 
is 0.17 - 3.7 dl/g. The pentad syndiotactcity (rrrr molar fraction) of the propylene chain searched 
for by measurement of a 13C-NMR spectrum is 0.5 or more. 50 - 99.9 % of the weight of 
syndiotactic polypropylene whose weight average molecular weight (Mw) is 10,000-500,000, the 
polypropylene constituent which it comes to contain. 

[0024] The ultrahigh-molecular-weight syndiotactic polypropylene used by the [ultrahigh- 
molecular-weight syndiotactic polypropylene] above (1) and (2) may be syndiotactic gay 
polypropylene, and is a propylene and other alpha. - You may be the syndiotactic polypropylene 
copolymer which is a copolymer with an olefin. 

[0025] Other alpha which carries out copolymerization to a propylene - As a desirable example 
of an olefin, they are ethylene, 1-butene, and the 3-methyl -1. - Olefins, such as a butene, 1- 
hexene, a vinyl cyclohexene, 1-octene, 1-decene, 1-hexa decene, cyclopentene, and norbornene, 
hexadiene, OKUTA diene, deca diene, a dicyclopentadiene, 5~ethylidene -2 - Dienes, such as 
norbornene, are mentioned. Other alpha in a syndiotactic polypropylene copolymer - As for an 
olefin content, it is preferably desirable that it is 0 - 25 % of the weight still more preferably zero 
to 30% of the weight 40 or less % of the weight. 

[0026] The limiting viscosity [eta] by which the above-mentioned ultrahigh-molecular-weight 
syndiotactic polypropylene is measured in 135-degree-C decahydronaphthalene is 5 - 14 dl/g 
preferably 4.0 to 20 dl/g. 
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[0027] Moreover, the pentad syndiotactcity (rrrr molar fraction) of a propylene chain asked for 
ultrahigh-molecular-weight syndiotactic polypropylene by measurement of 13 C-NMR spectrum 
is 0.75 or more still more preferably 0.7 or more preferably 0.5 or more. 
[0028] the ultrahigh-molecular-weight syndiotactic polypropylene used by this invention — 
weight average molecular weight (Mw) — 550,000-3,000,000 — it is 800,000-3,000,000 
preferably. 

[0029] moreover, the molecular weight distribution (Mw/Mn) of ultrahigh-molecular-weight 
syndiotactic polypropylene — usually — 2-8 — it is 2-5 preferably. Above-mentioned weight 
average molecular weight and an above-mentioned molecular weight distribution are the value 
measured and calculated from the gel permeation chromatography (GPC) in 140 degrees C, using 
O-chlorobenzene as a solvent. 

[0030] The above ultrahigh-molecular-weight syndiotactic polypropylene, For example, they are 
a polymerization or a propylene, and other alpha at independent about a propylene under 
existence of a catalyst for olefin polymerization which consists of a bridge formation mold 
transition-metals compound and a co-catalyst which are indicated by JP.2-41303.A, JP,2- 
41305A JP,2-274703,A, JP.2-274704A JP,3-179005,A, JP,3-179006,A, and JP.4-69394A and 
which have an unsymmetrical ligand mutually. - It can prepare by carrying out copolymerization 
of the olefin. 

[0031] Any of a slurry polymerization method, a bulk-polymerization method, and a vapor-phase- 
polymerization method are sufficient as the above-mentioned (**) polymerization method. In the 
above (1) and the polypropylene constituent of (2), ultrahigh-molecular-weight syndiotactic 
polypropylene is preferably used at 3 - 20% of the weight of a rate still more preferably one to 
30% of the weight 0.1 to 50% of the weight. These polypropylene constituents may blend and 
prepare each above-mentioned polypropylene manufactured with different curing units with a 
twin screw extruder, and may prepare it by carrying out feed of the catalyst continuously into 
curing units, and may prepare by performing successive polymerization using multistage curing 
units. 

[0032] The ultrahigh-molecular-weight isotactic polypropylene used by the [ultrahigh-molecular- 
weight isotactic polypropylene] above (3) may be an isotactic polypropylene copolymer which 
may be isotactic gay polypropylene and is the copolymer of a propylene and other alpha olefins. 
[0033] Other alpha which carries out copolymerization to a propylene - As a desirable example 
of an olefin, they are ethylene, 1-butene, and the 3-methyl -1. - Olefins, such as a butene, 1- 
hexene, a vinyl cyclohexene, 1-octene, 1-decene, 1~hexa decene, cyclopentene, and norbornene, 
hexadiene, OKUTA diene, deca diene, a dicyclopentadiene, 5-ethylidene -2 - Dienes, such as 
norbornene, are mentioned. Other alpha in an isotactic polypropylene copolymer - As for an 
olefin content, it is preferably desirable that it is 0 - 25 % of the weight still more preferably zero 
to 30% of the weight 40 or less % of the weight. 

[0034] The limiting viscosity [eta] by which the above-mentioned ultrahigh-molecular-weight 
isotactic polypropylene is measured in 135-degree-C decahydronaphthalene is 5 - 14 dl/g still 
more preferably four to 14 dl/g preferably 3.5 to 20 dl/g. 

[0035] Moreover, the pentad AISO tacticity (mmmm molar fraction) of the propylene chain asked 
for ultrahigh-molecular-weight isotactic polypropylene by measurement of 13 C-NMR spectrum 
is 0.90 or more still more preferably 0.85 or more preferably 0.8 or more. 

[0036] This pentad AISO tacticity is searched for as peak intensity ratio [Pmmmm]/[Pw] in 13 
C-NMR spectrum. Here, [Pmmmm] is the methyl group peak intensity of the 3rd unit eye in 
isotactic joint 5 chain of a propylene unit, and [Pw] is the methyl group peak intensity of all 
propylene units. 

[0037] the ultrahigh-molecular-weight isotactic polypropylene used by this invention — weight 
average molecular weight (Mw) — 650,000-3,000,000 — it is 800,000-3,000,000 preferably. 
[0038] moreover, the molecular weight distribution (Mw/Mn) of ultrahigh— molecular — weight 
isotactic polypropylene — usually — 2-8 — it is 3-6 preferably. Above-mentioned weight 
average molecular weight and an above-mentioned molecular weight distribution are the value 
measured and calculated from the gel permeation chromatography (GPC) in 140 degrees C, using 
O-chlorobenzene as a solvent. 
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[0039] The above ultrahigh-molecular-weight isotactic polypropylene is a polymerization or a 
propylene, and other alpha at independent about a propylene under existence of the catalyst for 
polypropylene manufacture of high stereoregularity which is indicated by the international 
disclosure official report of WO 97/No. 45463. - It can prepare by carrying out copolymerization 
of the olefin. Moreover, before carrying out this polymerization, the so-called precuring may be 
performed. 

[0040] Any of a slurry polymerization method, a bulk-polymerization method, and a vapor-phase- 
polymerization method are sufficient as the above-mentioned (**) polymerization method. In the 
polypropylene constituent of the above (3), ultrahigh-molecular-weight isotactic polypropylene is 
preferably used at 3 - 20% of the weight of a rate still more preferably one to 30% of the weight 
0.1 to 50% of the weight. This polypropylene constituent may blend and prepare each above- 
mentioned polypropylene manufactured with different curing units with a twin screw extruder, 
and may prepare it by carrying out feed of the catalyst continuously into curing units, and may 
prepare by performing successive polymerization using multistage curing units. 
The syndiotactic polypropylene used by the [syndiotactic polypropylene] above (1) and (3) may 
be syndiotactic gay polypropylene, and is a propylene and other alpha. - You may be the 
syndiotactic polypropylene copolymer which is a copolymer with an olefin. 

[0041] Other alpha which carries out copolymerization to a propylene - As a desirable example 
of an olefin, they are ethylene, 1-butene, and the 3-methyl -1. - Olefins, such as a butene, 1- 
hexene, a vinyl cyclohexene, 1-octene, 1-decene, 1-hexa decene, cyclopentene, and norbornene, 
hexadiene, OKUTA diene, deca diene, a dicyclopentadiene, 5-ethylidene -2 - Dienes, such as 
norbornene, are mentioned. Other alpha in a syndiotactic polypropylene copolymer - As for an 
olefin content, it is preferably desirable that it is 0 - 25 % of the weight still more preferably zero 
to 30% of the weight 40 or less % of the weight. 

[0042] The limiting viscosity [eta] by which the above-mentioned syndiotactic polypropylene is 
measured in 135-degree-C decahydronaphthalene is 1.3 - 3.7 dl/g still more preferably 1.0 to 3.7 
dl/g preferably 0.1 7 to 3.7 dl/g. 

[0043] Moreover, the pentad syndiotactcity (rrrr molar fraction) of a propylene chain asked for 
syndiotactic polypropylene by measurement of 13 C-NMR spectrum is 0.75 or more still more 
preferably 0.7 or more preferably 0.5 or more. 

[0044] the syndiotactic polypropylene used by this invention — weight average molecular weight 
(Mw) — 10,000-500,000 — desirable — 100,000-500,000 — it is 150,000-500,000 still more 
preferably. 

[0045] moreover, the molecular weight distribution (Mw/Mn) of syndiotactic polypropylene — 
usually — 2-8 — it is 2-5 preferably. Above-mentioned weight average molecular weight and an 
above-mentioned molecular weight distribution are the value measured and calculated from the 
gel permeation chromatography (GPC) in 140 degrees C, using O-chlorobenzene as a solvent. 
[0046] The above syndiotactic polypropylene, For example, they are a polymerization or a 
propylene, and other alpha at independent about a propylene under existence of a catalyst for 
olefin polymerization which consists of a bridge formation mold transition-metals compound and 
a co-catalyst which are indicated by JP,2-41303,A, JP,2-41305,A, JP.2-274703A JP,2- 
274704.A, JP,3-179005,A, JP,3-1 79006,A, and JP,4-69394,A, and which have an unsymmetrical 
ligand mutually. - It can prepare by carrying out copolymerization of the olefin. 
[0047] Any of a solution polymerization method, a slurry polymerization method, a bulk- 
polymerization method, and a vapor-phase-polymerization method are sufficient as the above- 
mentioned (**) polymerization method. In the above (1) and the polypropylene constituent of (3), 
syndiotactic polypropylene is preferably used at 80 - 97% of the weight of a rate still more 
preferably 70 to 99% of the weight 50 to 99.9% of the weight. As mentioned above, these 
polypropylene constituents may blend and prepare each above-mentioned polypropylene 
manufactured with different curing units with a twin screw extruder, and may prepare it by 
carrying out feed of the catalyst continuously into curing units, and may prepare by performing 
successive polymerization using multistage curing units. 

The isotactic polypropylene used by the [isotactic polypropylene] above (2) may be isotactic gay 
polypropylene, and is a propylene and other alpha. - You may be the isotactic polypropylene 
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copolymer which is a copolymer with an olefin. 
[0048] Other alpha which carries out copolymerization to a propylene - As a desirable example 
of an olefin, they are ethylene, 1-butene, and the 3-methyl -1. - Olefins, such as a butene, 1- 
hexene, a vinyl cyclohexene, 1-octene, 1-decene, 1-hexa decene, cyclopentene, and norbornene, 
hexadiene, OKUTA diene, deca diene, a dicyclopentadiene, 5-ethylidene -2 - Dienes, such as 
norbornene, are mentioned. Other alpha in an isotactic polypropylene copolymer - As for an 
olefin content, it is preferably desirable that it is 0 - 25 % of the weight still more preferably zero 
to 30% of the weight 40 or less % of the weight. 

[0049] The limiting viscosity [eta] by which the above-mentioned isotactic polypropylene is 
measured in 135-degree-C decahydronaphthalene is 1.2 - 3.0 dl/g still more preferably 0.8 to 3.0 
dl/g preferably 0.15 to 3.2 dl/g. 

[0050] Moreover, the pentad AISO tacticity (mmmm molar fraction) of the propylene chain asked 
for isotactic polypropylene by measurement of 13 C-NMR spectrum is 0.90 or more still more 
preferably 0.85 or more preferably 0.8 or more. 

[0051] This pentad AISO tacticity is searched for as peak intensity ratio [Pmmmm]/[Pw] in 13 
C-NMR spectrum. Here, [Pmmmm] is the methyl group peak intensity of the 3rd unit eye in 
isotactic joint 5 chain of a propylene unit, and [Pw] is the methyl group peak intensity of all 
propylene units. 

[0052] the isotactic polypropylene used by this invention — weight average molecular weight 
(Mw) — 10,000-550,000 — desirable — 100,000-500,000 — it is 150,000-500,000 still more 
preferably. 

[0053] moreover, the molecular weight distribution (Mw/Mn) of isotactic polypropylene — usually 

— 2-8 — it is 3-6 preferably. Above-mentioned weight average molecular weight and an above- 
mentioned molecular weight distribution are the value measured and calculated from the gel 
permeation chromatography (GPC) in 140 degrees C, using O-chlorobenzene as a solvent. 
[0054] The above amount isotactic polypropylene of giant molecules is a polymerization or a 
propylene, and other alpha at independent about a propylene under existence of a catalyst for 
polypropylene manufacture of high stereoregularity which is indicated by the international 
disclosure official report of WO 97/No. 45463. - It can prepare by carrying out copolymerization 
of the olefin. Moreover, before carrying out this polymerization, the so-called precuring may be 
performed. 

[0055] Any of a slurry polymerization method, a bulk-polymerization method, and a vapor-phase- 
polymerization method are sufficient as the above-mentioned (**) polymerization method. In the 
polypropylene constituent of the above (2), the amount isotactic polypropylene of giant 
molecules is preferably used at 80 - 97% of the weight of a rate still more preferably 70 to 99% of 
the weight 50 to 99.9% of the weight. As mentioned above, this polypropylene constituent may 
blend and prepare each above-mentioned polypropylene manufactured with different curing units 
with a twin screw extruder, and may prepare it by carrying out feed of the catalyst continuously 
into curing units, and may prepare by performing successive polymerization using multistage 
curing units. 

[0056] The polypropylene constituent concerning this invention can make one or more sorts of 
elastomers other than the above high ultrahigh-molecular-weight polypropylene components and 
polypropylene components of stereoregularity contain if needed. 

[0057] As such an elastomer, they are ethylene andalpha. - An olefin random copolymer (A), the 
aromatic hydrocarbon system block copolymer (B) by which hydrogenation may be carried out, 
ethylene andalpha - An olefin block-copolymer (C) ethylene diene copolymer (D) and at least 
one sort of copolymers chosen from an ethylene trien copolymer (E) are desirable. 
[0058] These elastomers are usually used at a rate of the 0-100 weight section to the 
polypropylene whole constituent 100 weight section. 

The ethylene andalpha used as an elastomer by [ethylene and alpha-olefin random-copolymer 
(A)] this invention - As an olefin random copolymer (A), a consistency — 0.860 g/cm3 the above 

— less than three 0.895 g/cm — desirable — 0.860 - 0.890 g/cm3 it is — a melt flow rate 
(MFR;ASTM D 1238, 190 degrees C, 2.16kg of loads) — 0.5-30g / the elasticity ethylene and 
alpha- that are 1~20g / 10 minutes preferably for 10 minutes An define copolymer is desirable. 
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[0059] alpha which carries out copolymerization to ethylene - An olefin is the carbon atomic 
numbers 3-20alpha. - It is an olefin and, specifically, they are a propylene, 1-butene, 1-pentene, 
1-hexene, 1~heptene, 1-octene, 1-nonene, 1-decene, 1-undecene, 1-dodecen, 1-hexa dodecen, 
1-octadecene, 1-nonadecen, 1-ray KOSEN, and the 4-methyl -1. - A pentene etc. is mentioned. 
Also among these, they are the carbon atomic numbers 3~10alpha. - An olefin is desirable. 
These alpha - An olefin is independent, or is combined two or more sorts and used. 
[0060] Ethylene andalpha - An olefin random copolymer (A) is % of the amount of 60 - 90 mols 
about the unit drawn from ethylene, and is the carbon atomic numbers 3-20alpha. - It is 
desirable to contain the unit drawn from an olefin in % of the amount of 10-40 mols. 
[0061] Moreover, ethylene andalpha - An olefin random copolymer (A) is the range which does 
not spoil the object of this invention other than these units, and may contain the unit drawn from 
other polymerization nature monomers. 

[0062] As such other polymerization nature monomers **, for example, styrene, vinyl 
cyclopentene, a vinyl cyclohexane, vinyl compound [, such as vinyl norbornane, ]; — vinyl ester [, 
such as vinyl acetate, ]; — partial saturation organic acids, such as a maleic anhydride, or 
derivative; — a butadiene — Conjugated dienes, such as isoprene, pentadiene, 2, and 3- 
dimethylbutadiene; 1, 4-hexadiene, 1, 6-OKUTA diene, 2-methyl - 1 Five - Hexadiene, 6-methyl 

- 1 Five - Heptadiene, 7-methyl - 1 Six - OKUTA diene, a dicyclopentadiene, cyclohexadiene, 
JISHIKUROOKUTA diene, methylene norbornene, 5-vinyl norbornene, 5-ethylidene -2 - 
Norbornene, 5-methylene -2 - Norbornene, 5-isopropylidene -2 - Norbornene, 6-chloro methyl - 
5 - Isopropanal PENRU-2-norbornene, 2, 3-diisopropylidene -5 - Norbornene, 2-ethylidene -3 - 
Isopropylidene -5 - Norbornene, 2-propenyl - 2 Two - Disconjugate polyene, such as 
norbornadiene, is mentioned. 

[0063] ethylene and alpha- the unit to which an olefin random copolymer (A) is led from such 
other polymerization nature monomers — less than [ 10 mol % ] — desirable — less than [ 5 mol 
% ] — you may contain in the amount not more than 3 mol % more preferably. 
[0064] Ethylene andalpha - Specifically as an olefin random copolymer (A), an ethylene propylene 
random copolymer, ethylene and 1-butene random copolymer, an ethylene propylene and 1- 
butene random copolymer, an ethylene propylene ethylidene norbornene random copolymer, 
ethylene and 1-hexene random copolymer, ethylene, 1-octene random copolymer, etc. are 
mentioned. Also among these, an ethylene propylene random copolymer, ethylene and 1-butene 
random copolymer, ethylene and 1-hexene random copolymer, ethylene, 1-octene random 
copolymer, etc. are used especially preferably. Two or more sorts of these copolymers may be 
used together. 

[0065] Moreover, the ethylene andalpha used by this invention - The degree of crystallinity by 
which an olefin random copolymer (A) is measured with an X-ray diffraction method is 50% or 
less usually 20% or less still more preferably 30% or less preferably. 

[0066] The above ethylene andalpha - An olefin random copolymer can be conventionally 
manufactured by the well-known approach of using a vanadium system catalyst, a titanium 
system catalyst, or a metallocene system catalyst, ethylene and alpha- an olefin random 
copolymer (A) — the polypropylene whole constituent 100 weight section — receiving — usually 

— the 0-100 weight section — desirable — 0-50 weight section — it is used at a rate of 0 - 
30 weight section still more preferably. Ethylene andalpha - If an olefin random copolymer (A) is 
used at an above rate, the constituent which can prepare the Plastic solid excellent in the 
balance of rigidity, and a degree of hardness and shock resistance will be obtained. 

[0067] The aromatic hydrocarbon system block copolymers (B) which are used as an elastomer 
by [aromatic hydrocarbon system block-copolymer [ by which hydrogenation may be carried 
out ] (B)] this invention and by which hydrogenation may be carried out are the aromatic series 
vinyl and the conjugated diene block copolymer (B1) which consists of a block polymerization 
unit (X) drawn from aromatic series vinyl, and a block polymerization unit (Y) drawn from 
conjugated diene, and its water garnish (B~2). 

[0068] The gestalt of such the aromatic series vinyl and a conjugated diene block copolymer of a 
configuration (B1) is for example, X(YX) n. Or (XY) n [n is shown by one or more integers]. 
Among these, X(YX) n and the block copolymer which takes the gestalt of X-Y-X especially are 
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desirable, and, specifically, the styrene system block copolymer which takes the gestalt of 
polystyrene-polybutadiene (or polyisoprene or polyisoprene butadiene)-polystyrene is desirable. 
[0069] In such a styrene system block copolymer, the aromatic series vinyl block polymerization 
unit (X) which is a hard segment exists as a bridging point of a conjugated diene block 
polymerization unit (Y), and forms physical bridge formation (domain). The conjugated diene block 
polymerization unit (Y) which exists between this aromatic series vinyl block polymerization unit 
(X) is a soft segment, and has rubber elasticity. 

[0070] Specifically as aromatic series vinyl which forms the above block polymerization units (X), 
it is alpha besides styrene. - Methyl styrene, 3-methyl styrene, p-methyl styrene, 4-propyl 
styrene, 4-dodecyl styrene, 4~cyclohexyl styrene, 2-ethyl -4 - Styrene derivatives, such as 
benzyl styrene and 4-(phenyl butyl) styrene, are mentioned. Among these, styrene is desirable. 
[0071] Moreover, as conjugated diene which forms a block polymerization unit (Y), butadiene, 
isoprene, pentadiene, 2, and 3-dimethylbutadienes, these combination, etc. are mentioned. The 
combination of a butadiene, an isoprene, or a butadiene and an isoprene is [ among these ] 
desirable. 

[0072] When this conjugated diene block polymerization unit (Y) is drawn from a butadiene and 
an isoprene, it is desirable to contain the unit drawn from an isoprene in the amount beyond 40 
mol %. 

[0073] Moreover, the conjugated diene block polymerization units (Y) which consist of a 
butadiene isoprene copolymerization unit in this way may be any of the random copolymerization 
unit of a butadiene and an isoprene, a block copolymerization unit, or a tapered copolymerization 
unit. 

[0074] An aromatic series vinyl block polymerization unit (X) content is 22 or less % of the 
weight, and the above aromatic series vinyl and conjugated diene block copolymers (B1) are 5 - 
22 % of the weight preferably. The content of this aromatic series vinyl polymerization unit can 
be measured with conventional methods, such as infrared spectroscopy and NMR spectroscopy. 
[0075] Moreover, the melt flow rates (MFR;ASTM D 1238, 200 degrees C, 2.16kg of loads) of 
aromatic series vinyl and a conjugated diene block copolymer (B1) are usually 5g / 10 minutes or 
more, and are 5-1 OOg / 10 minutes preferably. 

[0076] The above manufacture approaches of aromatic series vinyl and a conjugated diene block 
copolymer (B1), It can manufacture by various approaches, for example, is (1) as the 
manufacture approach. Alkyl lithium compounds, such as n-butyl lithium, are made into an 
initiator. An aromatic series vinyl compound, the approach of subsequently carrying out 
successive polymerization of the conjugated diene, and (2) The approach and (3) to which the 
polymerization of the conjugated diene is carried out by the aromatic series vinyl compound 
following **, and coupling of this is carried out by the coupling agent A lithium compound is made 
into an initiator. Conjugated diene, the approach of subsequently carrying out successive 
polymerization of the aromatic series vinyl compound, etc. can be mentioned. 
[0077] Moreover, the water garnish (B-2) of aromatic series vinyl and a conjugated diene block 
copolymer can be obtained by carrying out hydrogenation of the above aromatic series vinyl and 
conjugated diene block copolymers (B1) by the well-known approach. The rate of hydrogenation 
of the water garnish (B-2) of aromatic series vinyl and a conjugated diene block copolymer is 
usually 90% or more. 

[0078] This rate of hydrogenation is a value when making the whole quantity of the carbon- 
carbon double bond in a conjugated diene block polymerization unit (Y) into 100%. As the water 
garnish (B-2) of such an aromatic series vinyl and a conjugated diene block copolymer, 
Specifically The water garnish of a styrene isoprene block copolymer (SEP), The water garnish 
(SEPS; polystyrene polyethylene / propylene polystyrene block copolymer) of a styrene isoprene 
styrene block copolymer, The water garnish (SEBS; polystyrene polyethylene / butylene 
polystyrene block copolymer) of a styrene butadiene block copolymer etc. is mentioned. More 
specifically HYBRAR [the Kuraray Co., Ltd. make] and Clayton — [the product made from Shell 
Chemistry] — Cariflex TR [the product made from Shell Chemistry], and Solpren — [the Philips 
PETORORI femme company make] — Euro PUREN SOLT [the product made from ANITCHI], 
tough PUREN [the Asahi Chemical Industry Co., Ltd. make], Solpren - T [Japanese elastomer 
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company make], JSR-TR [the Japan Synthetic Rubber Co., Ltd. make], Electrification STR [the 
DENKI KAGAKU KOGYO K.K. make], a Queen tuck [the Nippon Zeon Co., Ltd. make], Clayton G 
[the product made from Shell Chemistry], a tough tech [the Asahi Chemical Industry Co., Ltd. 
make] (above trade name), etc. are mentioned. 

[0079] As a water garnish (B-2) of aromatic series vinyl and a conjugated diene block copolymer, 
SEBS and SEPS are preferably used also among these, the aromatic hydrocarbon system block 
copolymer (B) by which hydrogenation may be carried out — the polypropylene whole 
constituent 100 weight section -7 receiving — usually — the 0-100 weight section — 
desirable — 0-50 weight section — it is used at a rate of 0 - 30 weight section still more 
preferably. If this block copolymer (B) is used at an above rate, the constituent which can 
prepare the Plastic solid excellent in the balance of rigidity, and a degree of hardness and shock 
resistance will be obtained. 

[0080] < ethylene andalpha - The ethylene andalpha used as an elastomer by olefin block- 
copolymer (C) > this invention - Olefin block copolymer (C), It consists of the crystalline 
polyethylene section which consists of 0-20 mol % of configuration units guided from the olefin 
of the carbon atomic numbers 3-10, and 100-80 mol % of configuration units guided from 
ethylene, and the low crystallinity copolymer section or the amorphous copolymer section 
including two or more sorts of configuration units guided from the olefin of the carbon atomic 
numbers 2-20. 

[0081] The ethylene andalpha which the configuration unit guided from ethylene contains in % of 
the amount of 30-95 mols, and the configuration unit guided from the olefin of the carbon atomic 
numbers 3-20 contains in % of the amount of 70-5 mols in this invention - An olefin block 
copolymer is desirable. The ethylene andalpha which the configuration unit guided [ especially ] 
from ethylene contains in % of the amount of 60-90 mols, and the configuration unit guided from 
the olefin of the carbon atomic numbers 3-20 contains in % of the amount of 40-10 mols - An 
olefin block copolymer is desirable. 

[0082] Here, it is an olefin of the carbon atomic numbers 3-20, Specifically A propylene, 1- 
butene, 1-pentene, 1-hexene, 4-methyl -1 - A pentene, 3-methyl -1 - A pentene, 1-octene, 3- 
methyl -1 - A butene, 1-decene, 1-dodecen, 1 -tetra-dodecen, 1-hexa decene, 1-octadecene, 
1-ray KOSEN, cyclopentene, A cyclo heptene, norbornene, 5-ethyl -2 - Norbornene, tetracyclo 
dodecen, 2-ethyl - 1, 4, 5, 8 - Dimethano - 1, 2, 3, 4, 4a, 5, 8, 8a - Octahydronaphthalene etc. is 
mentioned. 

[0083] Two or more sorts of configuration units guided from the above-mentioned olefin or the 
ethylene of the carbon atomic numbers 3-20 may be contained. Moreover, the ethylene andalpha 
used by this invention - The olefin block copolymer may contain the configuration unit guided 
from the diene compound of the carbon atomic numbers 4-20 in the amount not more than 5 mol 



[0084] Specifically as such a diene compound, it is, 1,3-butadiene, 1 ,3-pentadiene, 1,4- 
pentadiene, 1, 3-hexadiene, 1, 4-hexadiene, 1, 5-hexadiene, 4-methyl - 1 Four - Hexadiene, 5- 
methyl - 1 Four - Hexadiene, 6-methyl - 1 Six - OKUTA diene, 7-methyl - 1 Six - OKUTA 
diene, 6-ethyl - 1 Six - OKUTA diene, 6-propyl - 1 Six - OKUTA diene, 6-butyl - 1 Six - 
OKUTA diene, 6-methyl - 1 Six - Nonadiene, 7-methyl - 1 Six - Nonadiene, 6-ethyl - 1 Six - 
Nonadiene, 7-ethyl - 1 Six - Nonadiene, 6-methyl - 1 Six - Deca diene, 7-methyl - 1 Six - Deca 
diene, 6-methyl - 1 Six - Undeca diene, 1, 7-OKUTA diene, 1, 9-deca diene, an isoprene, a 
butadiene, ethylidene norbornene, vinyl norbornene, a dicyclopentadiene, etc. are mentioned. 
[0085] ethylene and alpha- an olefin block copolymer (C) — the polypropylene whole constituent 
100 weight section — receiving — usually — the 0-100 weight section — desirable — 0-50 
weight section — it is used at a rate of 0 - 30 weight section still more preferably. This ethylene 
andalpha - If an olefin block copolymer (C) is used at an above rate, the constituent which can 
prepare the Plastic solid excellent in the balance of rigidity, and a degree of hardness and shock 
resistance will be obtained. 

[0086] The ethylene diene copolymer (D) used as an elastomer by <ethylene diene copolymer (D) 
> this invention is a random copolymer of ethylene and diene. 

[0087] Specifically as diene which carries out copolymerization to ethylene, conjugated dienes, 
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such as nonconjugated diene; butadienes, such as a dicyclopentadiene, 1, 4~hexadiene, cyclo- 
octadiene, methylene norbornene, ethylidene norbornene, and vinyl norbornene, and an isoprene, 
are mentioned. Among these, a butadiene, an isoprene, ethylidene norbornene, and vinyl 
norbornene are desirable. Such dienes are independent, or can be combined two or more sorts 
and can be used. 

[0088] the content rate of the configuration unit drawn from diene in the ethylene diene 
copolymer (D) used by this invention — usually — 0.5 - five-mol % — it is preferably desirable % 
and that it is [ 1 - four mol ] in 1 - three~mol% of within the limits still more preferably, the 
iodine number — usually — 3-35 — it is preferably desirable 6-30, and that it is 6-22 still more 
preferably. Moreover, as for the limiting viscosity [eta] measured in the 135-degree C 
decahydronaphthalene of an ethylene diene copolymer (D), it is preferably desirable for there to 
be 1 - 4.5 dl/g within the limits of 1 - 4 dl/g still more preferably one to 5 dl/g. 
[0089] the above ethylene diene copolymers (D) — a consistency (ASTM D 1505) — 0.85 - 0.90 
g/cm3 — desirable — 0.85 - 0.89 g/cm3 — further — desirable — 0.85 - 0.88 g/cm3 it is — a 
melt flow rate (ASTM D1238, 190 degrees C, 2.16kg of loads) — 0.01-50g/— it is preferably 
desirable for 10 minutes 0.05-1 Og / that they are 0.1 ~5g / 10 minutes still more preferably for 
10 minutes. 

[0090] Moreover, the degree of crystallinity measured by the X~ray diffraction method of an 
ethylene diene copolymer (D) is 30% or less usually 0 - 20% still more preferably 0 to 25% 
preferably. 

[0091] The above ethylene diene copolymers (D) can be prepared by the solution polymerization 
method which used the well-known approach, for example, a vanadium catalyst, or the 
metallocene catalyst conventionally. 

[0092] an ethylene diene copolymer (D) — the propylene copolymerization body composition 
whole object 100 weight section — receiving — usually — the 0-100 weight section — 
desirable — 0-50 weight section — it is used at a rate of 0 - 30 weight section still more 
preferably. If an ethylene diene copolymer (D) is used at an above rate, the constituent which 
can prepare the Plastic solid excellent in the balance of rigidity, and a degree of hardness and 
shock resistance will be obtained. 

[0093] The ethylene trien copolymer (E) used as an elastomer by <ethylene trien copolymer (E)> 
this invention is a random copolymer of ethylene and trien. 

[0094] Specifically as trien which carries out copolymerization to ethylene, it is, 6 Ten - 
Dimethyl - 1, 5, 9 - Undeca trien, 5, 9-dimethyl - 1, 4, 8 - Deca trien, 6, 9-dimethyl - 1, 5, 8 - 
Deca trien, 6 and 8, 9-trimethyl -1, 5, 8 - Deca trien, 6-ethy|-10~methyl - 1, 5, 9 - Undeca trien, 
4-ethylidene - 1 Six - OKUTA diene, 7-methyl -4 - Ethylidene - 1 Six - OKUTA diene, 7-methyl 
-4 - Ethylidene - 1 Six - Nonadiene, 7-ethyl -4 - Ethylidene - 1 Six - Nonadiene, 6, 7-dimethyl 
-4 - Ethylidene -1, 6-OKUTA diene, 6, 7-dimethyl -4 - Ethylidene - 1 Six - Nonadiene, 4- 
ethylidene - 1 Six - Deca diene, 7-methyl -4 - Ethylidene - 1 Six - Deca diene, 7-methyl -6 - 
Propyl -4 - Ethylidene - 1 Six - OKUTA diene, 4-ethylidene - 1 Seven - Nonadiene, 8-methyl - 
4 - Ethylidene - 1 Seven - Nonadiene, 4-ethylidene - 1 Seven - Disconjugation trien, such as 
undeca diene; conjugation trien, such as 1,3, and 5~hexa trien, etc. is mentioned. These trien is 
independent, or can be combined two or more sorts and can be used. 
[0095] The above trien can be conventionally prepared by well-known approach which is 
indicated by for example, 0691354AEP1 official report and WO 96/No. 20150 official report. 
[0096] the content rate of the configuration unit drawn from trien in the ethylene trien 
copolymer (E) used by this invention — usually — 0.5 - five-mol % — it is preferably desirable % 
and that it is [ 1 - four mol ] in 1 - three~mol% of within the limits still more preferably, the 
iodine number — usually — 7-70 — it is preferably desirable 10-60, and that it is 10-40 still 
more preferably. 

[0097] Moreover, as for the limiting viscosity [eta] measured in the 135-degree C 
decahydronaphthalene of an ethylene trien copolymer (E), it is preferably desirable for there to 
be 1 - 4.5 dl/g within the limits of 1 - 4 dl/g still more preferably one to 5 dl/g. 
[0098] the above ethylene trien copolymers (E) — a consistency (ASTM D 1505) — 0.85 - 0.90 
g/cm3 — desirable — 0.85 - 0.89 g/cm3 — further — desirable — 0.85 - 0.88 g/cm3 it is — a 
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melt flow rate (ASTMD 1238, 190 degrees C, 2.16kg of loads) — 0.01-50g/— it is preferably 
desirable for 10 minutes 0.05-1 Og / that they are 0.1 -5g / 10 minutes still more preferably for 
10 minutes. 

[0099] Moreover, the degree of crystallinity measured by the X-ray diffraction method of an 
ethylene trien copolymer (E) is 30% or less usually 0 - 20% still more preferably 0 to 25% 
preferably. 

[0100] The above ethylene trien copolymers (E) can be prepared by the approach conventionally 
indicated by a well-known approach, for example, JP,9-71618,A, and JP,8-325334,A. 
[0101] an ethylene trien copolymer (E) — the polypropylene whole constituent 100 weight 
section — receiving — usually — the 0-100 weight section — desirable — 0-50 weight 
section — it is used at a rate of 0 - 30 weight section still more preferably. If an ethylene trien 
copolymer (E) is used at an above rate, the constituent which can prepare the Plastic solid 
excellent in the balance of rigidity, and a degree of hardness and shock resistance will be 
obtained. 

[0102] In [other component] this invention, it is the range which does not spoil the object of this 
invention in a polypropylene constituent, and additives, such as lubricant, such as a well-known 
bulking agent, a pigment, a nucleating additive, an antioxidant, a heat-resistant stabilizer, an 
antioxidant, a weathering stabilizer, an antistatic agent, a flame retarder, a foaming agent, a cross 
linking agent, a dispersant, metal soap, and a wax, an anti blocking agent, an antifogger, and weld 
on-the-strength amelioration material, can be added if needed. 

[0103] The polypropylene constituent concerning [polypropylene constituent] this invention is 
obtained by carrying out melting kneading with a single screw extruder, a multi-screw extruder, a 
kneader, a Banbury mixer, etc., after inserting in and kneading each above component to a 
Henschel mixer, a V type blender, a tumbler blender, a ribbon blender, etc. being simultaneous or 
serially at a target. 

[0104] If equipment excellent in kneading engine performance, such as a multi-screw extruder, a 
kneader, and a Banbury mixer, is used also among these, since the polypropylene constituent of 
high quality with which each component was distributed more by homogeneity can be obtained, it 
is desirable. 

[0105] Each above component can be kneaded with the outstanding dispersibility, and can obtain 
a homogeneous polypropylene constituent, the polypropylene constituent concerning this 
invention obtained as mentioned above — a melt flow rate (ASTM D 1238, 230 degrees C, 2.16kg 
of loads) — usually — 0.05-50g / 10 minutes — desirable — 0.5-1 0g/ — they are 1.0-10g / 10 
minutes still more preferably for 10 minutes. 

[0106] The melt tensions (MT) of the propyliene constituent concerning this invention are 1.4- 
15g, and 1.4-20g is usually preferably excellent in moldabilities, such as a film moldability. In 
addition, this melt tension (MT) was searched for as tension concerning a filament, when a melt 
tension circuit tester [made in Oriental Energy Machine factory] took over the strand extruded 
under the measurement temperature of 230 degrees C, and extrusion rate the conditions for /of 
15mm with constant speed (a part for 22mm/). 

[0107] a Plastic solid — although the polypropylene constituent concerning above this 
inventions can be conventionally used for a well-known polyolefine application widely — 
especially — a polyolefine constituent — for example, a sheet, un-extending or an oriented film, 
a filament, and others — many things can be fabricated and used for the Plastic solid of a 
configuration. 

[0108] Specifically as a Plastic solid, the Plastic solid acquired by the well-known thermoforming 
approaches, such as extrusion molding, injection molding, inflation molding, blow molding, 
extrusion blow molding, injection blow molding, press forming, a vacuum forming, calender 
shaping, and foaming, is mentioned. Several examples are given to below and a Plastic solid is 
explained to it. 

[0109] Although the configuration and especially a product class are not limited when the Plastic 
solid concerning this invention is for example, an extrusion-molding object, a sheet, a film (un- 
extending), a pipe, a hose, a wire covering, a filament, etc. are especially mentioned, for example, 
and a sheet, a film, a filament, etc. are desirable. 
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[0110] In case extrusion molding of the polypropylene constituent is carried out, it can fabricate 
on a sheet or a film (un-extending) by extruding the polypropylene constituent which could adopt 
well-known equipment for launching and a well-known process condition conventionally, for 
example, was fused using the monopodium screw extruder, the kneading extruder, the ram 
extruder, the gear extruder, etc. from a T die etc. 

[0111] An oriented film can extend above extrusion sheets or extruded films (un-extending) by 
the well-known drawing approaches, such as for example, the tenter method (in every direction 
drawing and length-and-breadth drawing), a simultaneous biaxial-stretching method, and a 
uniaxial-stretching method, and can obtain them. 

[01 12] In the case of biaxial stretching, in the case of about 20 to 70 times, and uniaxial 
stretching, the draw magnification at the time of extending a sheet or an unstretched film is 
usually about 2 to 10 times. It is desirable to obtain an oriented film with a thickness of about 5- 
200 micrometers by drawing. 

[0113] Moreover, a tubular blown film can also be manufactured as a film-like Plastic solid. At 
the time of inflation molding, it is hard to produce drawdown. The sheet and film Plastic solid 
which consist of a polypropylene constituent concerning above this inventions cannot be 
charged easily, are excellent in rigidity, such as a modulus of elasticity in tension, thermal 
resistance, shock resistance, aging resistance, transparency, fluoroscopy nature, gloss, rigidity, 
dampproofing, and gas barrier nature, and can be broadly used as a film for a package etc. Since 
it excels especially in dampproofing, it is used suitable for the press through pack (press through 
pack) used for the package of the tablet of a chemical, a capsule, etc. 

[01 14] Moreover, a filament Plastic solid can be manufactured by extruding the polypropylene 
constituent fused, for example through a spinneret. Thus, the obtained filament may be extended 
further. As for this drawing, it is [ that what is necessary is just to carry out to extent in which 
at least 1 shaft orientations of a filament carry out molecular orientation ] desirable to usually 
carry out for an about 5 to 10-time scale factor. The filament which consists of a polypropylene 
constituent concerning this invention cannot be charged easily, and is excellent in rigidity, 
thermal resistance, and shock resistance. 

[0115] Well-known conditions can be conventionally used for an injection-molding object using 
well-known injection-molding equipment, and it can injection mold and manufacture a 
polypropylene constituent in various configurations. The injection-molding object which consists 
of a polypropylene constituent concerning this invention cannot be charged easily, is excellent in 
rigidity, thermal resistance, shock resistance, surface gloss, chemical resistance, abrasion 
resistance, etc., and can use broadly the trim material for automobile inner packages, the 
sheathing material for automobiles, housing of home electronics, a container, etc. 
[01 16] Well-known conditions can be conventionally used for a blow molding object using well- 
known blow molding equipment, and it can manufacture them by carrying out blow molding of the 
polypropylene constituent. For example, in extrusion blow molding, the above-mentioned 
polypropylene constituent can be extruded in the state of [ die ] melting with a resin 
temperature of 100 degrees C - 300 degrees C, tube-like parison can be formed, after holding 
parison subsequently to the inside of the metal mold of a request configuration, air can be blown, 
and a blow molding object can be manufactured by fixing to metal mold with the resin 
temperature of 130 degrees C - 300 degrees C. As for a drawing (blow) scale factor, it is 
desirable in a longitudinal direction that they are about 1.5 to 5 times. 

[0117] Moreover, the above-mentioned polypropylene constituent can be injected to parison 
metal mold with the resin temperature of 100 degrees C - 300 degrees C, parison can be 
fabricated in injection blow molding, after holding parison subsequently to the inside of the metal 
mold of a request configuration, air can be blown, and a blow molding object can be 
manufactured by fixing to metal mold with the resin temperature of 120 degrees C - 300 degrees 
C. it is 1.3 to 2.5 times the drawing (blow) scale factor of this in a lengthwise direction at 1.1 to 
1.8 times, and a longitudinal direction — it comes out and a certain thing is desirable. 
[01 18] The blow molding object which consists of a polypropylene constituent concerning this 
invention is excellent also in dampproofing while it is excellent in rigidity, thermal resistance, and 
shock resistance. The base material at the time of a mould ************ Plastic solid being 
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mentioned as a press-forming object, for example, carrying out press forming of a base material 
and the epidermis material simultaneously, and carrying out compound unification shaping (mould 
************ shaping) of both can be formed with the polypropylene constituent concerning 
this invention. 

[0119] Specifically as such a mould ************ Plastic solid, inner package material for 
automobiles, such as a door trim, a rear package trim, a seat-back garnish, and an instrument 
panel, is mentioned. 

[0120] Since the polypropylene constituent concerning this invention shows high rigidity, for 
example, it shows rigidity high enough even if it contains the elastomer component, it can be 
used for various high rigidity applications. For example, it can use especially suitable for the 
application of the sheathing material in an automobile, housing of household electric appliances, 
various containers, etc. 

[0121] The press-forming object which consists of a polypropylene constituent concerning this 
invention cannot be charged easily, and is excellent in rigidity, thermal resistance, shock 
resistance, aging resistance, surface gloss, chemical resistance, abrasion resistance, etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The polypropylene constituent concerning this invention is excellent in 
a moldability especially a calender moldability, extrusion-molding nature, and blow molding nature, 
and can manufacture the Plastic solid of the film excellent in shock resistance and transparency 
etc. compared with the conventional polypropylene constituent. 

[0123] The polypropylene constituent concerning this invention which has such effectiveness 
can be used suitable for the application of food packing material, automobile inner package 
material, home electronics, a container, daily needs, etc. 
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[Example] In addition, in the following example and the example of a comparison, the 
presentation of a polymer, physical properties, etc. were measured by the following approach. 

(1) Limiting viscosity [eta] 

Limiting viscosity [eta] was measured in 135-degree-C DEKARA hydronalium naphthalene. 

(2) Weight average molecular weight (Mw) and number average molecular weight (Mn) 
Weight average molecular weight (Mw) and number average molecular weight (Mn) were 
measured and calculated from the gel permeation chromatography (GPC) in 140 degrees C, using 
o-chlorobenzene as a solvent. 

(3) Put under 230 degrees C and fixed distortion using a melting viscoelasticity measuring device 
(RDS[ by REOMETO Rix Corp. ]- II) about the disc-like sheet with a thickness [ of 2mm ], and a 
radius of 12.5mm which carried out press forming at 230 degrees C from the melting 
viscoelasticity index D value polypropylene constituent, a frequency — 0.05 — rad/sec — it can 
set — a loss modulus — G — ' (MPa) — and — G — " (MPa) — a frequency — ten — rad/sec 

— it can set — a loss modulus — G — ' (MPa) — and — G — " (MPa) — measuring — these 

— a loss modulus — from — each — a frequency — it can set — loss — a tangent 
(tandelta=G"/G') — a value — having measured . 

[0125] From each of this frequency and a loss tangent value, the melting viscoelasticity index D 
value shown by said formula was calculated. 

(4) Melt tension (MT) 

With the melt tension circuit tester (made in Oriental Energy Machine factory), under the 
measurement temperature of 230 degrees C, and extrusion rate the conditions for /of 15mm, 
when taking over the strand extruded with constant speed (a part for 22mm/), it asked as 
tension concerning a filament. 

(5) ERUMENDORUFU tear strength ERUMENDORUFU tear strength measured lateral tear 
strength at 23 degrees C according to ASTM D-1922. 

(6) Film impact reinforcement (shock resistance) 

Film impact reinforcement made the value which **(ed) the value measured under the 23-degree 
C ambient atmosphere by the thickness of a film film impact reinforcement according to ASTM D 
3420. 

(7) Hayes (transparency) 

Hayes was measured based on ASTM D 1003. 

(8) Melting point (Tm) 

It asks for the endoergic curve of DSC and temperature of the maximum peak location is set to 



[0126] After having put the sample in the aluminum pan, carrying out temperature up to 200 
degrees C by part for 100-degree-C/using the differential scanning calorimeter (DSC) and 
holding for 5 minutes at 200 degrees C, the temperature was lowered to -150 degrees C by part 
for 1 0-degree-C/, and it asked from the endoergic curve at the time of subsequently carrying 
out temperature up by part for 1 0-degree-C/. 

[0127] Moreover, the syndiotactic polypropylene used in the example etc., ultrahigh-molecular- 
weight syndiotactic polypropylene, and isotactic polypropylene are as being shown in the 1st 
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table, the 2nd table, and thedrd table, respectively, and are ultrahigh-rnoleculai—weight isotactic 
polypropylene and an elastomer (ethylene and 1 -octene random copolymer, and the ethylene 
propylene ethylidene norbornene random copolymer are as follows.). 
[0128] 
[A table 1] 







SPP-1 


S P P -2 


SPP-6 


Mw 


110000 


90000 


180000 


Mw/M n 


4 


4 


2 . 3 


r r r r frm 


0.7 5 


0.7 7 


0.7 5 
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1 3 


3 8 
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[*] (dl/g) 


1 . 2 


| 1 . 0 


1 . 7 



[0129] 
[A table 2] 

as 2 $t 
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3. 8 
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r r r r tf*^ 
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1 


1 
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[0130] 

[A table 3] 






I p p- 1 
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Mw 


320000 


270000 


180000 


Mw/M n 


4 . 4 


3. 9 


3.4 i 


mmmm 33"^. 
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2.1 


! 8. 5 


2 2 




2 


2 


2 


i^f>&g [«*] 


3 


3 


2 



[0131] Ultrahigh-molecular-weight isotactic polypropylene (IPP-4) andMw= A 1400000, 
Mw/Mn=4.2, mmmm molar fraction =0.94, and MFR=7.1g/10 minute, ethylene content =2 mol %, 
and 1-butene content =1 mol % elastomer (EOR) and a consistency = 0.870 g/cm3 and MFR(190 
degrees C) =5g /, 10 minutes - An ethylene content =86 mol % and 1 -octene content =14 mol % 
elastomer (EPT) and trade name Mitsui EPT4070, The ethylene propylene ethylidene norbornene 
random-copolymer and MFR(230 degrees C) =0.2g/10 minute, consistency =0.86 g/cm3, iodine 
number =22, and the ethylene content by Mitsui Chemicals, Inc. = 68-mol % [0132] 
[Example 1] The above-mentioned syndiotactic polypropylene (SPP-1) and the ultrahigh- 
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molecular-weight syndiotactic polypropylene (SPP-3) which were obtained by the polymerization 
were blended with the twin screw extruder of 30mmphi by 9/1 of weight ratios. The obtained 
blend object was divided suitably, and was kneaded for 20 minutes with the 8 inch roll (skin 
temperature of 150 degrees C) of a couple, and the polypropylene constituent was prepared. 
[0133] About this polypropylene constituent, a consistency, MFR (230 degrees C) and Mw, and 
Mw/Mn were measured. Moreover, compression molding of this polypropylene constituent was 
carried out at 230 degrees C, the sheet was produced, and that melting point (Tm) and Hayes 
were measured. After cooling this polypropylene constituent with liquid nitrogen, the crusher 
ground further again, and MT was measured. These results are shown in the 4th table. 
[0134] In this example 1, it excelled in transparency and the high polypropylene constituent of a 
melt tension (MT) was obtained so that clearly from the 4th table. 
[0135] 

[The example 1 of a comparison] Instead of the polypropylene constituent obtained in the 
example 1, it carried out like the example 1 except having used only the above-mentioned 
isotactic polypropylene (IPP-1). A result is shown in the 4th table. 

[0136] In this example 1 of a comparison, transparency of isotactic polypropylene (IPP-1) was 

bad and the melt tension (MT) was a low value so that clearly from the 4th table. 

[0137] 

[The example 2 of a comparison] Instead of the polypropylene constituent obtained in the 
example 1, it carried out like the example 1 except having used only the above-mentioned 
syndiotactic polypropylene (SPP-6). A result is shown in the 4th table. 

[0138] In this example 2 of a comparison, although syndiotactic polypropylene (SPP-6) was 
excellent in transparency, the melt tension (MT) was a low value, so that clearly from the 4th 
table. 
[0139] 

[Examples 2-5] By the weight ratio which shows the polypropylene shown in the 4th table in the 
4th table, it blended by the same approach as an example 1, and the polypropylene constituent 
was prepared. Hereafter, it carried out like the example 1. 

[0140] In the examples 2-5, the twist was also acquired for the polypropylene constituent with a 

high melt tension (MT) by the examples 1 and 2 of a comparison. 

[0141] 

[Example 6] After cooling the polypropylene constituent obtained in the example 1 with liquid 
nitrogen, by the crusher, it ground, the grinding object and the above-mentioned elastomer 
(EOR) which were obtained were blended and corned by 60/40 of weight ratios using the twin 
screw extruder, and the pellet of polypropylene / elastomer constituent was obtained. 
[0142] Subsequently, the cast film was fabricated using the 20mmphi 1 shaft extruder which 
equipped this pellet with the T die. This film shaping was performed on conditions with an 
extruder temperature [ of 190 degrees C ], and a skin temperature [ of a cooling roller ] of 60 
degrees C. The thickness of the film obtained as mentioned above was 55 micrometers. 
[0143] In the example 6, the outstanding shock resistance and tear strength, and the film which 
has transparency were obtained so that clearly from the 5th table. 
[0144] 

[Example 7] After cooling the polypropylene constituent obtained in the example 1 with liquid 
nitrogen, by the crusher, it ground, the grinding object and the above-mentioned elastomer (EPT) 
which were obtained were blended and corned by 60/40 of weight ratios using the twin screw 
extruder, and the pellet of polypropylene / elastomer constituent was obtained. 
[0145] Subsequently, the cast film was fabricated using the 20mmphi 1 shaft extruder which 
equipped this pellet with the T die. This film shaping was performed on conditions with an 
extruder temperature [ of 190 degrees C ], and a skin temperature [ of a cooling roller ] of 60 
degrees C. The thickness of the film obtained as mentioned above was 65 micrometers. 
[0146] In the example 7, the film which has the outstanding shock resistance and transparency 
was obtained so that clearly from the 5th table. 
[0147] 

[The example 3 of a comparison] Polypropylene / elastomer constituent was prepared for 
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P-6) and an elastomer (EOR) like the example 6 by 60/40 of 



syndiotactic polypropylene 
weight ratios. 

[0148] Subsequently, the cast film with a thickness of 60 micrometers was fabricated like the 
example 6 using this constituent. The film obtained in the example 3 of a comparison was inferior 
to shock resistance and transparency so that clearly from the 5th table. 
[0149] 
[A table 4] 
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[0150] 

[A table 5] 
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log (tana o. a*) — log (tannic) 
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[0 0 0 2] 

xtticffitte<b^ tic, mim£. mm&mci>&titz& 

*3 i tfaUfttetc J: 0 ft *bfcJ?4fe<D*K y ^ p b° u v y * ;v 
[0 0 0 3] — # % SB¥, J. A. EwenfjiaO, 

^ftEtt^SrttsaftADHiKi tvus y *-y- > 
*J*9 9 i ?<<i/74 7 5 ft* 9 T 4 is 

(J. Am. Chem. Soc. , 1988, 110, 6255-6256) 0 I^Vy^ 

y9#))7u\?vi/\^ 3£3feCDT-f V99*7 

¥3-8 11 3 0t^a) <htf3-c#, ^ 

r^y^^f^y^jKy/Dtvy-cit s^rsist* 
fcoTt^uvy— ^jsfefciftsr ^dSpjii-efc-So 

[00 04] r(Di/y^^f>fy^/f y/nb^y 
tiZ>y ^sUMX, T4 y* 9"r>< v9i$yzfu\?ui/fr 

[0 0 0 5] 9*7*4 ?9MV 

^nfuy^ T^y^^f^f y^sKyz/ntruv'icJt 

^ttt#^<, T4V99<T4 y9#V uyicjfc 




[0 0 0 6] ftW8 - 1 0 9 2 9 2 _hffi 

^f>fy^^y7 p Pt 6 l/y9 5-3 0ltaJci:, 
[0 0 0 7] L^U^d^b, Z.<DftM¥-8- 1 0 9 2 9 

2 §a^ s tix ^ 5 *k y v u wallas 
j5^«f$^7^/^ij:, mzmm<Df8Mmm#:£ 

[0 0 0 8] Lfc^oT, &*<Dtfvy*t°i'^mf&y9 

t6:^ms, ^ttic«ti^7Ky7 p nt:VyM 
[0 0 0 9] *jb\ »BB¥8-3 2 2 3#4fc«UCtt. »J 

ictf tt, a«rt**« A»-e*»ttd« V tr i/y 
a*M^£*tTv>5 e roiKy7 p D^uyil ^/w^ * 
x-i/ 3 y^p-7h^77^" (GPC) -CSj^Lfc 
( a ) SS¥*9»^-fid5 120^-2 00 7jX$> <0 , 

(b) (Mw/Mn) d5 3 0—7 0-Cfc<9, 

(c) ^fi^soo^icoBi^fijjfy^otfu^ 

lf%^, 1 0 75im<M&ft 

^STjfy ^ntf I^^5>4r2 0~5 0li%tA/-C^ 

ftTic, *"TKiHF*2Ky^atru>rii^*wi«u #; 
v^-c, fi^a^y^ntru^^srpjH-rac^^j: 

[0 0 10] #§|5p9-3 1 2 9 9^«»Ctt, 

^^feg^^, xfi/y^WO. 3-10ii%^)x 
fl/y-7 > Dlfl/y7'oy^M^^^ T4V9 
97 4 v9<<>9yYtom&0. 9 0^_bT*foaS5^ 

5 0 0 0 0 0 0 «±(^a^{*:(DSiJ^^ i-iol 

S%, 5H^S ioooo EAT^m^ff <oS»J^^ i o »S 
%I^T-C> ^oyyVh7P- h^SO. 3-50g/ 

io#-e*>£ 0 

[0011] 
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[0 0 12] 

©(^£9, /^ffi&O. 0 Srad/sec^ctr/l Orad/sec 



D- 



[00 14] ±ED»S3. 5£U:-Ofc**5Wlfc:«a 

(1) 1 3 Stf* t Knt7^ l/^Tffl^$tl^i 
fStt* [tj] #4. 0-20d 1 /g-Cfc!9, 13 C-N 

<Ds<ls? y K^y^^T^fi/T^ (rrrrftf) 
#0. 5J^±-Cfo<9. fifi¥^$HF-ft (Mw) #5 5 
0, 000—3, 000, OOOffc^igil^i^V 
*JHr9 9*?<{ i/^/f y^ntVyO. 1-5011% 

ts 1 3 5tf* t Knt7^ i^>-*-eajssix5«is 

tt£ [i>] #0. 17-3. 7dl/gTfc!)> I3 C- 

«©^yKVy^^7>f^f^ (rrrrft 
*) #0. 5«JL-e*>!K ItTO^t (Mw) #1 

o, 000 — 500, ooo-efcsv^w^f^y 

*#y:/nlfl^5 0 — 9 9. 9lt%^^fWtt/j: 

5#y ^c^u^jBAM. 

(2) i sstf^t p*i-7*i'i'tp-emm£tiz>m 

Rttft [i?] #4. 0-20dl/gt'fc^ I3 C-N 
#0. 5a±tfc!), li^^t (Mw) 36^5 5 

o, 000 — 3, 000, 000 -cfc^iBSS^^a^^ 

*J*#?*r>( y?i$\)-?*\f\s>Q. 1—5 Oli% 

1 3 StVr^b Rn^^u^^S&tlSffilS 
ttft [f|] #0. 15-3. 2dl/g-Cfc^ 13 C- 
nmr^^ hA/ft>fl£K:j: ^^bn^^p t°u>« 
iO^yKT^y^^f^^-f (mmmm»« 
#0. 8JK±-C*>9, 2ft¥J&£-?* (Mw) #10, 
000—550, ooot^^7^y^^r^7^^y 

^0^1/^5 0-9 9. 9**%i:*#LTftSjKy^ 

(3) 1 3 Stf^fc Kot7^ Uyt-CM3l*fL5I 
Httft Cj|] #3. 5-2 0 d l/g-C*9. 13 C-N 

y KT>T Vtt'TH *S*T4 (ramram»$) # 
0. 8£t±-Cfc*K Bfi¥*$J#^fi (Mw) #6 5 0, 



^8te£Jx£ffi^IEg?t a n 6 o . 0S *5j:Wt a n 6 
10 £. 0E«ftjE««£Mttftj:d^&TCft (I) tc<fc9 
##>&*L£Dtt#3. 5£JLh"e*>a:: LTV^ 

[0 0 13] 
[1*2] 



— (I) 



000-3, 000, ooo-cfcsaK^ir^y? 

^X-f yftfV -fxx tf UVO. 1 — 50JCfi%£, 13 
[n] #0. 17-3. 7dl/gffc^ 13 C-NM 
<0-*y Y*/>VHr9 2*r4 4 (r r r r #^5) # 

0. 5a±-c*9, aa^^a (Mw) #10, 0 
00 — 50 0, ooorfc^vy^^^f^i/^^'j 

[0015] m&<ommft*&*>>'V** **r>( 

hVy^: 4 0fiS%J|^TOf&<Da- tk7>fy<i:^l 
[0 0 16] ^IC^^y^nf i/ygiJWt 1 
/^ai^x h-v— £ Ltfi> xfi/y • a - 4 is? 

(a) . ***nrv^"Ct>ctu^*»i« 

fb*^^n ^^B^ffc (B) , a:^u>-. a - 

is^u yf&n&W (C) , • is^^&m 

(D) , *5Wxfi,y. hy^V^S^tf (E) 

^bim^>/i< i t> 1 lv\ 

[0 0 17] *XHtcff&j&B#H:» «HEOJ:5**38 
[0 0 18] 

[0019] tf\)7u\?u>m$Lm 

y ei/y^lt l«2 30t, 

gcO. 0 5rad/sec:fc£m 0rad/sec^^£;ft5S 
*IE^tan 6 0 . 05 fcJ;t;tan6 10 h w<E>SifcjE8S 
JH*fl»*i^fe, TIE*: (I) tcfc <9*#>£>*x3D{g 
#3. 5«±. #*L<I3:4EU:, £e>f£#£L<te5 



1 ok (0. 05) - log (10) 



log ( t a n 0 os) — log ( t a n a io) 
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[0 0 2 0] 



I os (0. 05) - log (10) 



log ( t a n £ o. os) - log (taniio) 



[00 2 1] ±B20a*iES ( t a n 6 ) Mrfctiti 

<»«\ 2 3 OWl/^ttLTll^Zmm, *il 
2. 5mm<DR«tt^-H:*)6t5 0 r<0^>— hSrffl 
v\ «ltttWttH£KB (u;** FJy^ttBRDS 
-II) lcj;*> 2 3 0^, — 3E5B*T, MtO. 0 5 
rad/sec^^t^a*#^4^G , (MP a) &£ZfG" 
(MP a) fc, 0rad/secJC*5WSajfe»tt* 

iri3«tS«5feE» (t an5=G" /G' ) fii£r#£> 

So 

[oo2 2] 7#y-7*\*i>>^mmmzio^x^ ±&<o£ 

[0 0 2 3] ±ED»5 3. 5«±^fcS**WtCffiS 

(1) 1 3 sWtffc Kn-j-^^U'^-cHttSixS* 
BBS** [ij] . 0-20dl/gt$>»), 13 C-N 

<DsO#y Kv^y^^^f^ v"r^ (rrrr#s£) 
2*0. 5£Lb-?fc*>. SS^iS^S (Mw) a* 5 5 

o, 000 — 3, 000, 0 0 o^hzmMft+Mi/^ 

-J$-??7^<< yftfl) ^ofc'uyo. 1—5 Oli% 

1 3 S^^frfc Ko^-^^u-^ip-cai^^ixiffilfi 
ttft [»] 2*0. 17 — 3. 7dl/g"Cfcl 13 C- 
NMR^^ h/WD$j3£f£j; <9*^ettS^ci fc'UV^ 
gKrvO^^ K^^^^f>f ->f>f (rrrr# 
^) 3**0. 5©Lh-CS>0, ftft¥tt#?JI (Mw) #1 ' 

0, 000 — 500, ooo-efc^v'y^^^r^^ 

jj tfuy 5 0 — 9 9. 9fia%£&*aWLT# 

(2) 1 3 st^t Kat7^ u^*^8J5££ft£8i 

Rttft [jj] ^4. 0-20dl/gtfc*), i3 C-N 

0>^9v Y*s^*JHr9*<?4 (rrrr»* 
£*0. 5£*±-Cfc9, (Mw) #55 

0, 000 — 3, 000, ooo-cfc^SiS^f^y 

^^r>f s^sKD^n tf u^O. 1—5 011% 

1 3 5t:-r^7b: Ka^-^^ ix^cfi-c^^^n-SSI^ 
ttft [i?3 #0. 15-3. 2 d 1 /g-efoo, 13 C- 
NMR^ h/K^SJ^iCi: D*i?)bH5^o fc^Vig 



(I) 



)^S/K7>fy^^f-f^f-f (mmmm#^) 
#0. 8^1^*), fifi^^-^S (Mw) 255io, 

000-550, ooot^^T^y^^r^y^^y 

^0 1^1/^50-9 9. 9li%^Mtt/i5^y/ 

(3) 13 5tf^tKaf7^i/y4 ] -CfflS^^i 
IRtt* #3. 5-20dl/gt'fcl 13 C-N 

<D<<>? y Y~T -< V $ ZJ- 4 v"r-f (rammmM # 
0. 8£JLk-Cfc*K Bfi^^fi (Mw) ^6 5 0, 

000-3, 000, ooo^siii^tr-ry^ 
^f^^^yyptwo. i-5oii%^ 13 

[tj] #0. 17-3. 7dl/g-C^») x I3 C-NM 
0. 5£Lh-C*>9. £*¥Jg&?»* (Mw) a* 10, 0 

00 — 500, ooo-efc5i/y^^f^y^^y 

ypfc e l/y50-9 9. 9lI%^tLT45^y ^ 

[0024] mm^±M^>^^£ *z^UlZ*L!L7 
pfcfu^] ±15 (1) *3«t^ (2) t>JB^e>;h,afiitt# 

[0 0 2 5] /PtVy^M^^t^a- 
>f V^fcP* Lt^#J£ LTte. xf i/y, 3-> 

60 ^^^f-fy^jKyynei/yp^yvHc: 

e*l<fi0-30li%, £f>(ci?£L<f3:0-2 5 

[0026] Jiiag^^s^^^^^^^ 
^ntfu>-ri, 1 3 5*t:^fc Kn^^^uv^-cisy^ 

[*] #4. 0-20dl/g, 

< hts — 1 4 d 1 / % -e&So 

[0 0 2 7] iili^fr>y^^^T^ >y?tf 
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r>T^ (r r r r &m # 0 . 5£JUb, #*L<f* 
0. 7£JLh. £6IC#£L<*£0. 7 5J^±-?£>5 0 
[0 0 2 8] *»W'CfllV^6natti«» J F*W^*^ 
^TO^^^ntVXl SS^^S (Mw) 
#550, 000 — 3, 000, 0 0 0,#£L<te8 

oo, 00 0 — 3, ooo, ooo-e&£ 0 

[0 0 2 9] £fc, iil^i^^^f-fy^/f 
y IfU^CO^fi^ (Mw/M n ) ft, a«T2 — 
8, #*L<tt2~5-efcS. ±iBOSS**9^S*5 

V\ 1 4 O^tCiottSy/W^—^n:^ >^ 

(GPC) ±0Mj£LT#*fcffi-e*>5o 

[0030] iie^izj^fiffi^s^v^^^^-f 

;y^#y y"n eu>-te, fci:x.tf<*BB¥2-4 1 3 0 3 
^Wi, 2-4 1 30 5 ^Bisp 2-27 

4 7 0 3 #^fR. 2-274704 4#BB 
¥3-179005 &m¥> 3-1 7 9 00 6f 

#H¥4"6 9 3 9 4*^*ICE«*JxTV*aJ: 

•*5 <t i/ftftw&a* b * 5 j: 5 7 -r ^m^mmm<o 

^itt©o- ;tuy^>££&l^£i*:£;L,ht;:J;91i 

[0031] ±ie (#) i^sus, * ^ y —m&m* 
jatKi^s, ft«a^«fe<Dv^*t-et>J:^. ±12 (i) 
&£xf (2) <o#y ^oeuvjsa^to^^r, >gS5# 

9 *T 4 v?7$\) -?Ki fl^te, o. l — 

5 011%, L<tel-3 0lfi%, $bl^»^L 

<«3-2 oms%osij^-cffiv>e>4x5o ^ttbo^y 
# y y n tr u > £ nw^aiS-c^ ^kl r ns{ trt 

[0 0 3 2] [j@i^^flr^y^^x^ yg#y:/p 
euv] ±§a (3) -em^htizmmft+mrj y*? 

[00 3 3] :/ofc> Uy<h*l^^ffiOa- 
y 7^-2- / >*?C0 v^a: >^/£ #^tf 




[0034] ±f2jHS^ftr^y^^x>r y*#y -f 

HSttlRtt* Cn] 5-20dl/g,^l< 
Ii4-14dl/ g> $f)l:»tL<fi5-14dl/ 

[0035] fiiesH^fiT^y**^ ^/^3jey 

7^ (mmmm#§p5) #0. 8 £A±, #3;L<teO. 8 

[0 0 3 6] ^^y^>>Kr-<y^^f^^r^il 

13 C-NMR^^ b/MC:fctt5fcr— *3*ftJt [Poimni 
m] / [Pw] £ LT5fc#><bit5 0 ~^X\ [Pmmmm] 

[0037] ^isw-efliv^ixsiBie^^r^y^^ 
f^y^^y/ptvyit (Mw) » 

65 0, 0 00-3, 0 00, 000, »ll<|j:80 
0, 000 — 3, 0 0 0, ooo-c^6o 
[0 0 3 8] £/c, aB^ir^y^^r-fy^*!) 
:/a k°U^(0^fl:^ (Mw/Mn) te, ii»2 — 
8, »*L< f*3-6-C&£ 0 ±S2^Sfi¥*95H L fi:*3 

V^. 1 4 O^IC^oit^y/W^— ^zxLyfUa ^9 
77*— (GPC) £Vmfel'X#:*t>tcm'C&Z> 0 

[0039] otemmft+my^ yftT-i y 

?i£})~7u\?Ul/^ fcix(fW09 7/4 546 3f 

[0 0 4 0] ±IS (*) ^7D-1^ 
»«S^&. «««^tt<ov^tt-ct ±12 (3) 

^r>f^^^y/DtVy|l o. 1-5 011%, flF 
£L<fll— 3011%, $6i-»*L<H3 — 2 01 

-W}fttiSt-ey r ^'VKUT^Kbr^ c tv^L, 1^^ 

[j/y^^r^y^^y/pbyy] _b!2 (1) is 

±u (3) t^v^Wv'y^^^T^y^^yyn 
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[00 4 1] yu fc'l^><!:*fi-&$l££ftficr>a- ^i^y 
yfv, i-^^ir f —/Uv^ n^^-fe >\ 

f !iry-2- / ^/J?;^ y^^i^x yigft If 6 ti 

&VZ>t&<Da- tu7^y^ili 4 4 0Sfi%£AT> 
St K(j;0-3 0li%, ££>ic:#£L<te0-2 5 

1004 2] _hieiy>^^^^^-< ^oifi/y 
tt, 1 3 S^C^fc Knt7^ w^-CjB95t*ixSffiK 
M ^0. 17-3. 7 d 1 /g. #£L< f* 

1. 0-3. 7dl/g, £<bK#£L<K*l. 3- 
3. 7 d 1 /g-efc& e 

[004 3] *fc, v/yW^f^^^^DtV 
(r r r r *£0. 5J£/,_h, #£L<tt0. 7 £Jl 

[0044] ^ftrnxmyt^tiZi/zsi/x-ffTj 

tfyytitfU^te, SS^^fi (Mw) ^10, o 
00-500, 000, StKiilOO, 000 — 5 
0 0, 0 0 0, L<f*l 50, 000 — 50 

0, OOO^So 

[004 5] is>i?*9#*rj ytntfD^al? is 

><Oft*&&m (Mw/Mn) f*. «»2-8, L 

0-*uA^^i? ltffli\ 140t 

pc) i^tu^fciccfcs. 

[004 6] ±ieoj:9^i/>'^^^7 1 ^^^7K!;^ > 
ot'l/yit fett«»H?2-4 1 3 o 3^&$8, 4» 
B8¥2-4 1 3 0 5 -^$8. #gPp2-2 74 70 3f 
2-274704 ^'Jtn, 3-17 
9 00 5tm *£8B¥3-1 7 900 6tm 1^BB 
5P4-6 9 3 9 4^«lC|B«S*tTV^ J; 3 ttSl^C 

tt8ta> <b ft £ J; 5 ft* w 7 >r ^»-frffl*j«oflR9ET*-, 

[0047] ±i2 (^) m&xmn, mmmsm. 

v\> ±15 (1) SJJ:^ (3) (OTKy^nfu^jm^^ 



— 9 9. 9ti%, 0$t<(i7O-9 9lf%, £b 

ic»^l< ras 0-9 7mm%<Dm&x*m\,^ti% 0 z 

ti<b<DtfV trw^m^ri, ±3$LfcJ: Sic. 
ityuyKtrifiLttiv^u 

[7^y^^f>fy^^y^pfcri/y] ±§b (2) t?J8 
Dtvyi:i(Da- ti/7^yt(D*i^*-e*5r^ 

[0 0 4 8] ^obT uy^*l^^t5i<Oa- 

><n&& Ltii, i-^xv, 3-y 

y/w^/u^^cD^u^^ ^Mf-i^t;^ 

lt»a- 4 0li%^T, ft 

tl<fi0-3 01i%, $f>{C»^L<JiO-2 5fi 

[0 0 4 9] _h!27M y ^ ^ *r 4 v 9 V 7* tf l^>^ 
1 3 5tr*b Knt7^ l/yft«^^«(S 
ttS In] ^o. 15-3. 2dl/g, if^Kli 
0. 8-3. Odl/g, ^e>(-»*U<l^l. 2- 
3. 0 d 1 /g-t?fc5o 

[00 50] *fc, T-f y^^^^f 
i*. 13 C-NMR^ h/K^jlJjtJCj: 9*i6f)iX$7 p 
n fUVjg^cD^V^ sy KT-f y^^^-T^T 1 ^ (mm 
mm#^) ^0. 8^, *f*U<«0. 8 5U±. £ 

[00 5 1] rcD^>-^5/ K7>f y^^r^^r^lj:, 
13 C-NMR^^ tf— ^3SSJt [Pmmm 

m] / [Pw] HTWbWo ::t\ [Pmnunm] 

ti. 7^0 t> y ¥tt(07^ y ^ ^ f y ^ 5 Sic^o 

tt, i/n euy^^^S^-^M-cfc^o 
[00 5 2] wwtffl^b^^y^^f-fy^* 
^ntvyit (Mw) ^10, oo 

0 — 5 50, 0 0 0. L< f* 1 0 0, 0 00—5 0 

o, ooo, jewtKttiso, 0 0 0-5 0 

0, 0 0 0T'ifc6 o 

[00 5 3] T-f y^^^^f fcf U>- 

(Mw/Mn) tt, ii«2 — 8, »*U< 
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*fi. */\"<>"e Ltfv\ l 4 O^id 

jolt5^w<- v-3 1/2 u-? b^yy^<— (GP 

[0 0 5 4] ±E©J:5 4J5»fir-f y^^-f 
3? y ^otf uyfj:, ti:x.l^W09 7/4 54 6 3tO 

****** rfciciD cidJ"C*5 0 

[0055] ±e (*) «-fr*«fett, *9y-s*8u 
<DsKy>^ntrw^a*»tc*5v^-c. m&ttT'f y ? * 

r^i/^^y^obVyij;, 50 — 99. 911%, iff 
3; L< f4 7 0-9 911%, Se>^»*L<l48 0~9 

[0 0 5 6] Jb 

[00 5 7] :(Dj;5^77bv-tim ai^u 

>" a- *U7^y7V/A*I^# (A) , 7k8s£*V 

-cu^-cfc iv^wjjiwb^as^o y **fii^ft 
(B) , xL^-uy* a- sj-uyj >yu y?&S&& 
(c) , xfuy - ^x^fl^ft (d) , *3j;tf^ 

u-V h!)xy*l^ (E) ^fe»«tt4^*< t 

[0058] ZtVb<D^?X b-*—\^ ^y^otvy 
ttfiKtt^k* 1 0 0 fift&Kl** L % ii# 0 - 1 o 0 fifig& 

tU7^7^A*l^«: (A) £LTfci:, 
0. 860g/cm 3 W0. 8 9 5 g/cm 3 m 
#3=L<f*0. 8 6 0-0. 8 90g/cm 3 
T, ^ywh^o — h (MFR ; ASBI D 1238, 190 
«T»2.16kg) ^30. 5-30 g/10^ 0*L< 

iii-20 g /i o^-e&sttK^^u^ • a- ^-u^ 

[0 0 5 9] xf i/yt^^tSa- ^U-^ ^ 

Wlcite, 7 p utfuy, l-^ry, l-^yry, l-^^fir 
>\ l-->^^>\ i-*^>\ i-y*>\ l-T^ir v. i- 




3-10Oa- tl/7^y^U\ ^tlbOa- t 

[0 0 6 0] xfi/y . a - U- 7 yy >-^A^fi^ 
ft (A) xf^^tl5*fi^6 0-9 0^ 
/^/oCOft-C, ^li : f$3-2 0(Oa- tU7^>H 
29^5¥ffi^r 10 — 4 0^/U%<Ofi"C-&^rL-CV^C: 

[0 0 6 1] ai^UV- . a- tU7^>7yyA 

#£J[^ft (A) tt, r ft 6 CDffilC, *38W<OBW 

[0 0 6 2] r^ijftl^l^y^- £ LTIi, 

3i>-!S ; 1,4-^^-y-^^ l 9 G-*0 9 2-y^- 
/W1.5- — ^rt^xy, e-y^vW-1,5- ^/^r***;^ 
7-y^/Wl,6- ^>^D-<V^^V, 

y/l//tf/M^>\ S-lfx/uy/i/^i/^y, 5-^^y^>--2 
- y;n)?;^y x 5-y^uy-2- y^tf/M^ 5->< y 

y^n^<^/w-2-y /u*/^^, 2, s-^yypifyf 

V-5- y/v-tfOi^y, 2-^a^<^/v-2, 2- 
[0 0 6 3] • a- tl/7^ y7y^^ 

ft (a) rcoi 5 4tt©i^tt*yv^f,f^ii 

J: #* L < tt 3 ^/u%£AT<Dm-?<Sm LTV^T «t 

[0 0 6 4] . a - tl/7^7y^l^ 

ft (A) t Itll Mftmzte. x^uy.y'n^uy 

7y^*l^, xf ky-i-T'fy^y^i^ 
ft. xf yy.^neyy'i-^ry^y^Sl^ 
ft, . tvy • ^y ^^y^v^u^^^ 

^^A^fi^ft, :n^u>- • l-^^f-fe-^^v^A^a^ 

ft v zn^U-V • l-^^^V^^^A^a^ft^^S^f 
6ft5o me»<^P*?"Cfc, xf-uy .ypfi^y^y 
^A^fi^ft, xfuv.i-yry^y^m 
^^u-y • 1 — ^i? y ^ v^A^m^-ft, xf . 1- 
x x 7 y^^*1^4 if u < bti 

[0 0 6 5] • a- 

^-u^^y^y^^a^ft (A) ft. Xi»lHl*fjfeJcJ: 
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0%£JLT. Se>l:ff*t<tt2 0%HTt?fe5. 
[0 0 6 6] ±ia<D<t 5>^^^l/>- • a- tU7>fy7 

^yj*&m&& (a) is, #^p^i/>a^i»i 

0 0fi*8W£#U iiStO-l 0 Ofift£f5, #*L<fi 
0-5 0fiSa5, £^l£#£L<JS0-3 OfiftgflO©) 

(A) £±EOJ: 5 PMffiisj; 
tKSfi £ H« W£ t ©'< 9 v ;* (c«*tfc rifflf # ^r^K-C 

[0 0 6 7] [?Kfts g ttr V > T jb I ^«R«f bfc**3ft 
^py^i^ (B) ] »PJTX7^ h^-i LT 

n^MM (B) tt, 3Sr#«Hf^^e>»^tL«^ 

n^m^ft (x) ^^^fc^na^n 

y*fi^i|M£ (Y) fc^6fta**lJ6*f=/w-*«^ 
^p^m* (Bl) *5j:t^*^*«S» (B2) 

[0068] r.<o«fc5*«*o^#Ktr^/p-*a^cc 

^oy^S^ft: (Bl) (VMt&te, fc^xfiX (Y 
X) n *fc« (XY) n [nttl£H±<D»»] -0«*;fr 

5 0 :<^)5^ x (yx) n . ^:x-y-x«K 
^u^-j^u (*fctt^y>r y^u^*fcwt 

[0 0 6 9] l/y^ny^*l^ 
( X ) 2^ ^^V^u-/^S^fir ( Y ) <Dfig 

So :^SlS^/^n^i^ (X) Pfltc#ffi 

t5*tt^^Dy^I^JWJ[ (Y) ft, V7ht^ 
[0 0 7 0] ±EOjt5*^n y ^M-&¥ffl (X) Sr^ 

> % 4— >^ cz^v^rix/w^^U>-, 2-xf/W4- -^Vv^/U 
[00 7 1 ] £fc N ^o^S^SMfc (Y) $rMt5 

[0 0 7 2] :0*t^xy/p^lA^ ( Y ) # 



[0 0 73] wO s t5i-7'^^xy .^y^uy 

*a^¥^e>^5*®^^^n^^fi^(flr (Y) 
ft, ^v^xy^y^i/y^oyy^l^m 

[0 0 7 4] _hi5<D i 5 *3r*» tr^/W • >:/ 
p^M^ft (Bl) te, ^Ctttf-A^py^tt^ 
(X) t|-i^2 2lt%«T-Cfe»), #£L<te 

#*W»»3lfiife, NMR»jfe»fc^O*ifcKL±o 

[0 0 7 5] 3?S^fcf^/W • ^ftis^lsyv v2 

(Bl) (0^/Wh7n-U-h (M F R ; ASTM 
D 1238, 200^, ffifi2.16kg) fcfc. i§#5 g/l0M 
±Tfe*9. 9$l<(i5-100g/10^fcSo 
[0 0 7 6] _hi2<D J: 5 S« t^/u • #«5*3i >y 

(BD nm&smt. m*(ojjmc± 
fciA.««3fi^«fet lt\ a) 

*****S;fr«fc. (2) 3?#Ktf^Ht:^ftv^-c*« 
y>-^£i*-£;^ (3) 9^*A{t^4fe*IM*WfcU 

[0 0 7 7] 3?f«lf^'*8^x^Py^ 
#«^f*W7K8$fe (B2) tt. ±Eo±5*#«*Ifcr~ 

/v«*a^xy^n;x^*i^* (bi) %te&<Djjm 

^•Aft^^oy^ftM^^aS* (B2) 

[oo7 8] -(DTkmmz, im-i/^^zfv v?m&m 

& (Y) t©**-«#ilid<o4» 1 0 0% t I 

(B2) fcb-Ctt, Aft:^ 

(SEP) , ^^w^ • y^u>- • ^.^-u>^p y ^ 

(SEPS ; ^y^fl/y • ,-KUa:^ 

^ ^^xyT'a (SE 
B S ; #U ^^t^>^ • ^y^u>-/^U> • jKD ^ 

HYBRAR C^7l/ (*) K] , 
[v^xMt^ (80 fi] , ^ty7l/y^^TR [V* 

/Hb^ (*) K] , y;^i/y [7^^^hpy 
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-T IB**.?* h-v-ttK] % JSR-TR [0*^ 

mi , 9^>9y9 [0 («0 at] , ^Mh 

VG |>*>Wfc* Oft) «] % 9Vtv9 WftAXIR 

[0 0 7 9] 3?#iS^^-*ffi:^^yn3/^*S^ 

ftOT*** (B2) tt(i, ^*Hbtf>5*>-efcSEB 
S, SEPS^»*t<fflV^li5. ****tT^Tfe 
±^**««{fc*J||*^ny^*l:^# (B) tt, #y 
^Dfi/yjBa»4«:iooli«i:»U ifi3to-i 
ooii^ »*i<iio-5 0li^ 

(B) «r±aaoj:5*a«*-C«i^i:, Mfcb 
[0 0 8 01 <3^U>" a- ^U7^^Py^B 

(c) > *&m-?^7* h^-turfflv^feiiax 

^UV- a- tU7>f^o^*l^# (C) ft, « 
3t®^«3- 1 0^U7^y^P>R»$tl$«Mtt 

o o — 8 o*^%fca>fcfc5ttfttt#y ^T-is^nt. 

[00 8 1 ] #»W-OWt, 
W3 0-9 5^%©i-C§fSn, £U*JK-?*3 
-2 ocoirvyj y^&ff*Sns«IA¥tt^7 0-5 

tl5i«^6 0-9 0^%Ot-C^t$il, 

4 0— 1 O^e^/oCOST'^^^txr^^^^UV • a- 

* 1/7 >7 n y 9 bv >„ 

[00 8 2] r^-C, S»S3-2 0^l/7>fy 

"r>, 1— ^r1r>\ *0^>\ 

1- KrtV, 1-^ Kv^-feV, 1— ^rf-ri?^ 

a^Zfv*> % y/MOM^>\ 5-xf;W2- y/UJiOM^ 
>\ ^ h?is9 n K^fe>\ 2-^1^1^-1,4, 5, 8- is* 9 
J -1,2, 3, 4, 4a, 5, 8, 8a- *9 9 t Kaf7^l/y*W 

[0 0 8 3] ±EO«*»^tt3-2 0<Dtl/7-f 

• a- ti/7^y^D5/^i^H ^*m j H»4- 
2 0 O v^xyft^^RS^f 5 

[0 0 8 4] roiSft^xyft^fctLm flr^W 



Kte, 1,3-:/* v^v, i, l, 4— 

V, 1,3— =^^^>-, l t 4-^*W^> s 1,5— 

1,4- ^#f^xy v 6->^/Wi,6- t^^^xy, 7- 
**7l'-l t 6- ^"^^i/aiv, 6-^=^/^-1,6- *9 9i?^ 
> % 6-:/* fcVu-1,6- *9 9*J=-V > 6-:/^/u-l,6- * 
?9i?^ls, 6-^^-/^-1,6- y^S^n^ 7-^^/^-1,6 
- y -J-5*x:^ 6-xf;l/-l,6- y^S^c^ 

1.6- 6-y^/U-l,6- x^^V. 7-^^ 
/W-l,6- 5*#3?;c>\ 6-^^-/1^-1,6- ^yr^^y, 

1.7- ;** ^v^:^ 1,9-r^^xy, ^y/uy, 
i/^^v y ^vy/i^/M^ tTxi/wy /i^jK/w^ 

[0 0 8 5] -x^U^ • a - ^U7>f^a s> *#lT& 
» (C) aKy^otru^ttfiKW^frl 0 0«*SBIC 
*fU ii3t0-l OOftfiSS. ^K^0-50li 

35, ^e>tc»^L<flo-3 oa:S^fPoSlJ^-cffiv^?>tb 
So rtoxf yy . a - ti/7^y7 f oy^*l^ 

(C) *±IBOJ:5ftW•&-efflv^5^:, WMfefciWSfcK 

[0 08 6] <xf[/y - v^V&l^fr (p) > ;£gS 
W~C=-7* h^—t Ltffil/^n^xf i/y - v?ai^^ 
(D) J*, xfuy^^xyt^y^i^ 

[0 0 8 7] 3i^u^t*S^**5^3i^4: uttt, 

is 9 v*9 9iy^^s * f- u>-y /U^/w^ ^ 
y^v-y/^^/^v. i^xi/uy/ujK/^^cD^Sv^ 
^y/l/y§£DM^xy^i(ff, 

y^yy/^/^y, bf^/uy/u^/w^^^^^ 

[0 0 8 8] **W-Cffl^5>ix43i^WV- 
^ (D) IC*5^T, ^3i^fe»3&^S«^{{fcO^ 

W#J-&^ il^O. 5 — 5^e/w%, S*b<f*l — 4^- 
/i^%. $e>(-»*L<r±i — 3^e/w%0«iHrt(cfeS^ 
i*sa*UV\ a^^ffili:, iSS3-3 5, «F£L<tt 
6-30, $ L < f i 6 - 2 2 * <!: 

LV\ ^fc, Ji^ix^ . v^V^m-S-te (D) CO 1 3 5 

KPt7^yy«t»-c9Jj£LfcfiRttS C n D 
fi. l-5dl/g, 8JL<(j:l-4. 5dl/g, 
^b^»*U<^l-4 d l/gCD«IWcfc5ri^ 

[0 0 8 9] ^(D&oft^ls^ - Z?3L>>&m&& 

(D) tt. *S (ASTM D 1505)^0. 8 5 — 0. 9 0 g 
/cm\ jflKliO. 8 5 — 0. 8 9g/cm 3 , 
$b(C»^L<fi0. 8 5-0. 8 8 g/cm 3 ^ 

>/H>7P-l/-F (ASTM D1238, 190^, ^fi2. 1 
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6kg) ^o. 01-50g/10^ #£L<I20. 0 
5~10g/l0^ ^^Cff^KltO. l-5g/ 

i o»tfe5:i^u\ 

[0 0 90] -&1t % • v^^fi^tfc (D) <D 

T, £?;£L< 1*0-2 5%, $<bi-£F£L<teO-2 0 

[0 0 9 1] JifScoj: 5 fr^^uy • 

(D) I*. ft3fc^*0CD;frS£, fci£W^<^*A*ttES> 

[0 0 9 2] • v^>^fi£-& (D) «\ :/p 

-iooits> »*u< j*o-5 oiisu, $e>K» 

• s*n (d) Sr±IS^J:5*W^-effi^S 

[0093] <^^u^- mj- (e) 

(E) I*, xfi/y,i:hyxyt07^yA 
S, 

[0 0 94] ^ i*^*: h y ^>-£ Lt 

ftfr^tc^, 6,10- * >^^7 k y 

5,9-^^/^-1,4, 8- y 5 * hy:n>\ 6,9-v^^ 1 
/W-l, 5, 8- r^hyx 6, 8, 9- h y p< TVl-1, 5, 8- 7* 

^hy^:^ g-m^wio-^ f/wi, 5, 9- ^yr^hy 

4-^^y^V-l,6- ^^i^V. 7-> 
^^-y T^V-1,6- 7-^f/W4- ^y^ 

>--l,6- /t^xy, 7-xf;W4- ^ V 7* >~l t B~ / 
7->^>\ 6, 7-^*tVU-4- ^^-y^V-1,6- ^-^^^ 
=^>, 6,7-^yvU-4- xf yfv-1,6- /t^xy, 

^>-i,6- -r^oi^ 7-*tvU-4- o:^ y ^ 
V-1,6- f^v^xy, 7-> yvl/-6- tVW4- ^^y 
7*^-1,6- tf-^ $ri*sL>% 4-rc^y y^i/oi 
V. 8-^^/W4- xf yfyri,?- /^ai^ 4-oi^ 

y^>-l,7- ^y^i;xy§^MF!)xy;i,3, 

h y h y 3L^t£¥&m? e>*xSo 

t*kX m v ^S C <b j65 -ct s o 

[0 0 9 5] ±1SCDJ:5* h y^>^ 0 
6 9 1 3 5 4A1^, WO 9 6/2 0 1 5 0 

^k&X$Z> 0 

[0 0 9 6] ^^-e^^^tis^^u-v • hyxy^ 
fi^ftc (E) K*5V>T, h y xy^P,^^^*^^ 
tf^WS^i*. ii3?0. 5-5-e/W%, #;£L<tt:l- 
4 £ blvl#£ L < f* 1 — 3 ^U%0©ffli*3lCfc 

<HtlO-60, $ b\Z&$L L<tel 0-4 O^foS^ 



[0 0 9 7] £fc. xfi/y. hy^V^m^* (E) 
CDl 3 5^(7)^^ t Kot7^ U^fTSJ^Ufc^^tt 
ft tt, 1-5 d 1/g, #&L<tel-4. 5d 

£<bl-#£L<f*l-4 d 1 /gtf>«SBlF*9^*> 

[0 0 9 8] _h|2CDJ; ?#^U>- • hyxyM^* 
(E) 35ft (ASTM D 1505)^0. 8 5 — 0. 90 g 
/cm 3 ,»IL<H0. 8 5-0. 8 9g/cra 3 , 
$6(-»^L<f^0. 8 5-0. 8 8 g/cm 3 tfc 
9> ^;Uh7n-l/-h (ASTMD 1238, 190TC, ffig2. 1 
6kg) #0. 0 1-50g/10£\ £f£L<tt0. 0 
5-10g/10^ ^C»*L<li0. l-5g/ 

[0 0 9 9] xf i/y • hyxy^t^ft: (E) 

U*T. L< teO-2 5%, £<b{C#l£L<f£0-2 
0%"CfcS o 

[0 10 0] ±E©±5ft3if^ • hyxy^f^ 
(E) «*^»<D**. ^^X.tf#8B :s F9-7 1 6 
1 8^£$g, 4*BB¥8-3 2 5 3 3 4^S(CS«$n 

[0101] m^u^ - h!Jxy*iA ft (E) ^ 

y/ptvyMM*i ooSi»i:#u ii«o- 
100IM 9tt<lj:0-5 0li^ 

hy^^m^ff (E) «r±E<DJ:5 4»&-efflt^4 

[0102] [^o<ifeo^5>] * «W^jsv^rtt. ^y 

Jt*!k IHIKftftM, ^{bKih^PJ, «®g6jh 

m. mm%L mmm. &m&L 

So 

[0103] [#y^pguy»j£»] ^g%w^s^ 
. ^y^/uyy- y^^^u-^^— # 

[0104] rtiboH-ct, &nmmm. 

[0105] ±E<oi5ft#*»tt, mtifcftm&xm 
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£4?!) 7 tiK'U ^/^7D-I/-F (ASTM 

D 1238, 230t:, ^fS2. 16kg) iiftO. 0 5 — 50 
g/lO», *r3;L<l*0. 5-10g/10^ ^ 

I0106] ^ki^^^d euvMfto^/u hf 

>i/a>- (MT) Wc, a»l. 4-20g, jjr£L<i* 
1. 4-15gt?fcl 7^^AJBtt««>AXH£^C 
htV^o ft*3. rcoy/b h7->*>a > (MT) tt. * 
;vhf^ 3 >r^^- [ (ft) XffflMMfESrK] 
X 0, fflj^m«2 3 0^, JftUatt 1 5mm/^*tt 
TTjf UH£*l5* h7>Kt-e*« (2 2mm/ 

[0107] mm 

[0 10 8] ffi&fct LTttAfl:«J(C|4 % Jffflfifcg, St 

[0 10 9] *»WK:«5rt»«:3ftS^i:itf»W*** 

[0 1 10] *P^ntrix^jHri»4r»art»i-5*ilc 
n fcT U ^«U*»«r T *V t£Xfrh&\&* ZbliZ-XV is*- 

So 

[o 1 1 1 ] m#7 4A'At±+ ±.m<DXoft&mi'—h 
[oii2] h*fett*js#^-f^A*«#-r*i» 

OJffi#«*tt, -*6@#CD^l£J£ii» 2 0-7 0{S^ 

ft* *fc-«Bi#©»&icr4a*2-i o«»ft-ca> 

[0 1 13] $7t> 7-</l'J»tRf&mftt It, 4>"7U 
—>3 >7-f^ASr»3fti-Sr.fct>-C*S. Jlsyxs— 



*j:W7-f^AiaBR#tt, «f«lk:<<, 9iam&*« 

*59, SSfiJU^-f/^ftifi: UT«j£<fflir^c bfcX 

ft£Ofl|SU:JB^bfta:/u;*;*/U— (press th 
rough pack) ft if (C&BICJB^ <b*l£> 0 
[0 114] 7^ V hOU»#OL* iZtiLtiM 

:7^y >-h<D'>ft< bi>— •l*rtl*5^T'ElRl-f 

ssftfcitTft *.« ± < , aft s - 1 o mu&<Dfem-cfr 

[0 115] Jtffl*»*tt, «3lE&ft0!>ftUriOKRB«r 

[0 116] ^o— ««^*do^o— rt»S6 
^^r^Bgmai 0 0^-3 0 0 c C<D«»tttt-eyw<t9 

ftwa^oAffl^«cffly»ufe*ffl«s:9fcea* % wag 
iSi30t-3 00 ^-e^ic^i-^ r <t (c ± 9 * 

&f£j&»*mm'rzz.b&xzz 0 mw (^n-> 

[oii7] *fc % ww^o-**-er4. ±E#y^n 
tr uvttfiR*Sr»j!BaaEi o 0*0—3 o otj-e^y 

l 2 ot-30 0t:-cAa[{c»a6i--5C^^J:9*Sfi6 
ME^Mfci. l-l. 8», «^(C1. 3-2. 5fff 

[0118] **wtc«s^y 

^-;i/K^^yif>W«c^lf felt, fet^fiS 

«■ b m&& b^mmz^ux. $m l x m% & m-s—mt 



-12- 



[0 119] r oj: 5 ^ v fy^ftt 
[o i 2 o] ^icff^Tte^p fcru^jftriEtttt, ffi 

5/u^«Wiftlic< <, Witt, BMtt. ■»«* 
tt, HXAtiu j»S«tt*ifJcff 

[0 12 21 

[0 12 31 ro J; 5 

[0 12 41 

(1) «K»A [j>] 

mm&m ini j*. i3 5W*nKot7#uy«i» 

(2) lifi^^^i (Mw) *5it/*¥«»-f* (M 
n) 

(Mw) *5it«»¥*Sl^* (Mn) 
o-f n/v^^vSr^K^ Ltii\ 1 4 O'fclCifc 
n&y/l"<*- ^3iYi^3 ^u-t- h^77-f- (GP 
C) J:«9ai^LT*^fc 0 

#V7u\?ls^mf&yofab 2 3 O^T-^l^/S^LfcJ? 



m\ 2 3 0^. — 3t^T{r*5t>T, J^&I&O. 0 5 
rad/sectCiot1'Sti^^G , (MP a) iJoitfG" 

(MPa) HiSftl Orad/seciC*5it5«*#ttSp 
G* (MPa) ioir/G" (MPa) «r«l5£ U Ztlb 
<OiR*?M4*^b#jatt*fc*5*t5aifejE* (t a n 6 
= G" /G' ) ttfcHfcLfc. 

[0125] Wie^ 

(4) y/l/hfyi/gy (MT) 

^H7» 3 yf^^ ( «*) JiC#tt8^f£3T8t) 

K i 9 . 2 3 0t, flPffij£g I 5 mm/»^ 

f*TT\ J?ffl£*x£* HJyKt-tffll (2 2mm/ 

(5) zn/u* vKA^SIS&Btt 

ai/l** ^ K/^§IB!*3ft*tt, ASTM D-1 9 2 2C 
IPCT. 2 3t^«*fa<7>3iS#&g£»J£L/c 0 

(6) :7^w^v^ h&A (ff«*4) 

hSS^ ASTM D 3 4 2 0^2? 
CT, 2 3 < CcO#fflMT-Cffi^L^fit$r^w'/WAO^ 

(7) ^fX (39H£) 

— fXfi, ASTM D 1 0 0 3(CipmbTPJ^Lfc 0 

(8) SL& (Tm) 

DSC©»f»itt|ft£#tf>, ft**— *<fc«Offltf*Tm 
[0 12 61 ***MR*W- (DSC) Sr/B^T, l*» 

fcTV^^^tgafr, lOot/^faoott-cM 

U 2 0 0t^5^^Ut, 1 0 - 1 5 

[01271 mmm^x*m\<^i'>'>>*?i?Tj 

[0 12 81 

[*il 
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[0 12 9] 



[0 13 0] 



[0131] mmft+mT- 







SPP-1 


S P P - 2 


SPP-6 


Mw 


110000 


90000 


180000 


Mw/M n 


4 


4 


2 . 3 


r r r r 


0.7 5 


0.7 7 


0.7 5 


MFR (g/1053*) 


1 3 


3 8 


I. 5 


Ul (dl/g) 


1 . 2 


1 . 0 


1. 7 


[*2] 






|»y " t9Pt4i** m 97* oe* V> 


SPP-3 


SPP-4 


SPP-5 


Mw 


1600000 


840000 


1100000 


Mw/Mn 


3.7 


3. 8 


4 


r r r r 


0.71 


0.7 8 


0.7 5 


[*] (dl/g) 


, 9. 2 


5. 6 


6. 9 




1 


1 


2 








I p p - 1 


IPP-2 


I PP-3 


Mw 


320000 


270000 


180000 


Mw/M n 


4 . 4 


3. 9 


3. 4 




0.9 5 


0.9 6 


0.9 5 


MFR U/lOfr) 


2 . 1 


8. 5 


2 2 




2 


2 


2 ! 








.Kir'-' 2 - 



(IPP-4) 

• Mw= 1 4 0 0 0 0 0 
•Mw/Mn = 4. 2 
•mmmmft$=0. 9 4 

• MFR=7. 1 g/l 0# 

• 1-^7^1= 1 
^7* h^— (EOR) 

• ffiS=0. 8 7 0 g/ cm 3 
•MFR (19 0t) =5g/10» 

• l-^^rytfi=i 4 

h^— (E PT) 

• £^EPT4 0 7 0 > H^b^ (80 S(Ox 



•MFR (2 3 0t) =0. 2g/10# 
•*ft=0. 86g/cm 3 

• 3 £i!iffi=2 2 

• i/y§t= 6 8 

[0132J 

t 1 ^ ^ntfu^ (SPP-1) tiSSJ^fii/ 

y^^f^^^y/Dtvy (spp-3) t 

9/14>SftJt~C« 3 0 mm <t><D-®i ft Mmizxy 
^8^fn-/l, (SBfittlSOt) -t?2 O^fHJBtt 
[0 13 3] w«>#!" :/n trw^itflrtW-o^T, 
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MFR (2 3 0t) , Mw*3£tfMw/Mn$r8y£ 

[0134] wco^jfewi-cji, m4mfrbwbfrte£ 

5t-* S9H£K&*U ^/Hr^> 3 y (MT) <£>ii5^ 
[0 13 5] 

[it&#ii] ^ifeCTi-e#e>nfc^y ^nfuya^ 

(ipp-i) <D&*m^*L$xftte. mmrni tmmc 

[oi3 6] rcoit^ji-en, i4^e>^e>^j; 

r^y^^r^^^^'j/otvy (ipp- 
1) fcfc. S9H£#ll<. ^/^f^ 3 y (MT) 

[0 13 7] 

[*tifc#i2] ^jte^i^#e>tL^^y^oifix>m^ 

> (SPP-6) ltffi#l 1 £ 1*381 

[0 13 8] rc0it^M2-t?^, i4^b^b/5^J: 

v^y^^f^5'^^!)7'pfc 0 i/y (spp- 

6) ft, S^tt^te^T^fc^ h^r^v-g >- 

(MT) te{gVMfiT*£>o*: 0 
[0 13 9] 
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